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A METHOD FOR THE PROPHYLAXIS AND/OR TREATMENT OF 

MEDICAL DISORDERS 

4. 

CROSS REFERENCE TO RELATED APPLICATION 

Thls application cla.ms the benefit of U. S. Appl.cation Se, No. 60/140,345, the disclosure of 
5 which is incorporated herein by reference. 

FIELD OF THE INVENTION 

The present invention re.ates generally to a method for the prophylax.s and/or treatment of 
l0 medical disorders, and in particular proliferative and/or inflammatory skm disorders, 

genetic modules useful for same. The present Mention is particularly directed to geneUc 
m olecu»es capable of modulating growth factor interaction with its receptor on cells such as 
epld ermal Oocytes to inmbit, reduce or otherwise decrease stimulation of th.s layer of 
cells The present invention contemplates, m a particu.arly preferred embodiment, a method 
15 for the prophylaxis and/or treatment of psoriasis or neovascularization conditions such as 
neovasculanzationoftheretina-Thepresent invention, funher directed to the su bj ect genet, 
m olecules in adjunctive therapy for ep.derma. hyperplasia, such as in combinat.on w.th UV 
treatment, and to facilitate apoptosis of cancer cells and in particular cancer cells compnsmg 
keratinocytes. 

20 

BACKGROUND OF THE INVENTION 

Bibliographic details of the publications numerically referred to in this specification are 
collected at the end of the description. 

knowledge in Australia or any other country. 

Psoriasis and other similar conditions are common and often distressing proliferate and/or 
inflammatory skin disorders affectingor having the potential to affect a significant proportton 
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^Hfpration of basal keratinocytes in the 
depopulation. The cond.t.on arises from over P~ milst a 

ep.dermal layer of the skm associated w.th £^ ^ of adverse side 

effect , AUh0 ^the U n d e rlyi n g c a:; e. 
Sofopin.onthatthecondUionansesatleast.npanfr ^ proliferation via oocyte 

and their afteraction with their receptors supportmg keratmo yt 
reC eptors wh.ch appear to be more abundant dunng psonasrs. 

,he dermally-derived insulin-like growth factors 

One important group of growth factors ar 

and IGF-II are ubiquitous 

peptides »"i*po.en, m ..oS«,.^»» ^ ^ DNA 

are also Kn»»n - -P»*<™ „ ^ Type , IQF-I receptor, 

,5 :zrx::— 



in most tissues [1]. 



■ /TrPRP^ appear to be involved in 
c a t« TGF binding proteins (IGFBFs), appe<u 

*"•>«"» — ^ " of 1 !GF vat.ab.htv W S,x IGFBPs have so » b- 

20 autocrine/paracrine regulation of ^ i s not clear and observed effects ~h.v=be,n 

identified. Theexac.effeot.ofth.IGFBPs.sno, ^ereissome 

evidence, however, that certain IGFBPs are 



receptor. 

25 



, i- ^rmishasGHreceptorsondermalfibroblastsW. 
targeting IGF-1 to adjacent cells as wen 
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responsive to IGF-I [6]. 

t therefore that IGF-I and other growth promoting molecules, are responsible for 
Itui apparent, therefore, tha es In accorda nce with the present invenUon, 

— 'r:;;:r:r:z : 

rrjr.-— r — -rr-r 

be useful as adjunctive therapy for epidermal hyperplasta. 
15 SUMMARY OF THE INVENTION ^^-O 

^de and am.no acid seances are referred to by a science identtfrer, i.e. « 

(sZ&Xb NO: 2-) . ovide d after the claims. 

,(<4Q0^2), etc. A sequence listing is pruvi 

element or integer or group of elements or integers. 

tafTin i Qt(1(; a method for ameliorating the 

2^^:- 
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innammation and/or other medical disorder. 

„■ to this preferred embodiment, there is provided a method for ameliorating the 
According to this preferred and/or inflammatory skin disorder m a 

5 effects of a medical disorder such as a prohferauve a ^ ^ 

.ammal, sa.d method comprising contacting the P^™^ ^ ^ M 
capab le of proliferation and/or in_ or a^ - ^ 

10 inflammation and/or other medical d.sorder. 

,.„„,„,, there i« provided a method tor ameliorating the effects of « 
According to this embedment, there ts pro comprising 
proliferative »d,o, inflammatory sKin disorder soch as p» n- - 
acting the Proliferating and,o ; „T aedicule or chemtcal 

and/or inflammation. 

„ nt there is provided in a particularly preferred aspect « ribozyme 
« comprisingahyhndtsmgre^on »d - ^ ^ ^ ^ < _ 

inflammation and/or other medical disorders. 
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■ , Ministration As with antisense molecules, nucleic acid molecules defining 
following topical administration, as wi protected such as 

a nbozyme or nucleic acid molecules useful in co-suppression may first P r 

by using a nonionic backbone. 

acceptable carriers and/or diluents. 

t of the present invention contemplates the use of a nucleic acid molecule in 

disorders or other medical disorders mediated by a growth factor. 

, of the present invention contemplates an agent comprising a nucleic acid 

skir, disorder., such » psoriasis or other medic.1 disorder.. 

^ preset — — — ,he - «. g e-e— „d in per— 



20 
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BRIEF DESCRIPTION OF THE FIGURES 
Figure 1 is a representation of the nucleotide sequence of IGFBP-2 A 



PRI 31-JAN-1990 
L0CU V HSIGFBP2 1433 bp RN* ^ (IGFBp . 2) 

5 definition Human for insulin ' llke 9 

insulln-liKe growth factor binding protein. 

human 

Homo sapiens ,. t , . vertebrata; Mammalia; 

CloW sequence analysis and exprese.cn of a cDNA enco 
ToA insul^-li^e growth factor binding protein IGFBP 
EMBO V 8, 2497-2502 (1989) 



10 



ACCESSION 
KEYWORDS 
SOURCE 

ORGANIC 



REFERENCE 
AUTHORS 
TITLE 



15 



JOURNAL 

STANDARD full aromatic 



COMMENT 
FEATURES 



20 



25 



30 



35 



source 

misc_feature 
polyA_site 
CDS 



CDS 



40 



CDS 



45 



NCBI gi\ 33009 

,ocat ion/Qualifiers 

.1433 

/oVganism= ,, Homo sapiens" 
/dX_stage=" fetal" 
/ti^pa type="liver" 

1416^^420 

/nott^IpV- polyadenylation signal 
1433* \ 

/note="pVyadenylation site" 

118- .1104\ (AA -39 to 289) ; NCBI gi: 

/note= "precursor polypeptide; (AA 3 9 t 

33010 . " 

/codon_start=\ povnrpALPLPPPPLLPLLPLLLLLLGASGGGGGARAEVLFR 
(<400>21) 

Pepti-X -3, - -l„ ,CBX 9 i. MOIL- 

(<400>22) \ 

StelCture IGF BP- 2 ; (Ax - 2 B 9 , ; *» fl i. ^2, 
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QQEiSyHTQRMQ" (<400>23) 

739 a \hK C 501 g 227 t 

BASE COUNT 23 9 a 

ORIGIN 



10 



* ^33 M ay\l, 1994 10 = 06 Type: N Check: 6232 
HSIGFBP2 Length: 1433 May ^, 

Figure 2 is a representation of the nucleotide sequence of IGFBP-^ 



LOCUS 
15 DEFINITION 

ACCESSION 
KEYWORDS 
SOURCE 
20 ORGANISM 



25 



REFERENCE 
AUTHORS 

TITLE 



pRI 15-JUN-1990 
WiGFIBPA 2474 bp ss-mRNA -binding 
Xnan growth hormone -dependent -suUn-UKe growt 
pXtein mRNA, complete cds . 

i 3 niXi- iike * M factor binding T,T n ' 

HumanWasma, cDNA to mRNA, clone BP-53. 

Homo sapiens rhnrdata - Vertebrata; Mammalia; Theria; 



JOURNAL 
STANDARD 
30 COMMENT 
FEATURES 
mRNA 



growth facte 
Mol . Endocrii 
full automatic 
NCBI gi: 183115 



iding protein 

1176-H85 (1988) 



;ion/ 



Qualifiers 



iP mRNA" 



CDS 



35 



40 



Locati 

<1. .2474 

/note= M GFf 
110. .985 

gi; 183116." 



45 



source 

BASE COUNT 
ORIGIN 



597 a 



/oodon_ S tart=V TLLVLLRG pp V ARAGASSGGL.GPWRCEPCD 
ARMAQCAPPPAVC^L^EPGCGCCLTCAL^ >™ DRSAGSVESPSVSSTHRV 

TKGKEDVHCYSMQSK" \< 400>24>1 
1. .2474 \ 
/organism="Homo sapiens" 

646 C 651 g \ 580 t 
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5 LOCUS \hSIGFIRR *p factQr ; receptor 

10 ^cScor; X tyro.in- Kina... 

SOURCE human\ . =v ,„ ca - Mammalia; 

T heria;Nputheria; * 
15 -, (basekl to 4989) T T subokawa , M . , 

functional specVficity 

~ -r * 2503-V512 (1986) 
JOURNAL EMBO J- S, ¥ 

25 CO^ HCBI9X: 3305B 



FEATURES 

source 



30 



35 



40 



45 



sig_JpeP tide 
mat ^peptide 

miac_feature 

misc_feature 

misc_feature 

misc_feature 

misc_feature 

misc^feature 

misc_feature 



LocatiorJ/yialifi^ 3 
1 .4989 \ 

/organism='Wo sapiens" 
/t issue_typ^="placenta" 

/Cl ° ne - lib=,, tel^^^ (la ^ d a)IGF-l- R -7S" 
/clone=" (lambda) IGF 1 R- 

32. -121 
122- -4132 

/note- "IGF- I receptor" 
122. -2251 \ _ 710)B 

/note*" alpha- subW (AA 

182 " - 19 °, N linked glycosylate site (AA 21 - 23)" 
/note="pot.N-linlcea y y 

335 • - 343 , H lin*e\ glycostlation site (A* " - ™> " 
/note="pot.N-linKea g y 

« linkedXlycostlation site (AA 105 _ - !<"> " 
/note="pot.N-lmkea 9^ 

761 • 769 ■ „ „ Avcostlation site (AA 21* " 216> " 

/note=»pot-N-linked gXy<=° 8Cla 

971 - - 97 % m linked gAcostlation site (AA 284 - 286) • 

/note="pot.N-li- nKea y 

1280. -1288 Variation site (AA 387 - 389)" 

/note=«pot.N-linKed glycWlat.on 
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10 



15 



20 



25 



30 



35 



40 



1343. .1351 (AA 408 _ 410)" 
/note-poc.H-limced glycosylate .it. 

1631- .1639 (AA 504 - 506)" 

/no C e=..pot. N -lin*ed glycostlatxon S1 te (AA 

1850. .1858 (AA 577 - 579)" 

/n o t .-po t .H-linKed glycosylate s.e (AA 

1995. -1903 . ite (AA 592 - 594) " 

/noce =»pot.N-linked glycosylate 

Ce-:.pr C a Ci v e Preceptor processing — - " 
t\o) " 

22 V 2 . .4132 _ 
/ndte-"beta-subunit (AA ' iJ - 

2279. .2278 , . (AA717 - 7191" 

^ ...pot.N-linked glycosylate .ice (AA 

%:iV. 2 p 3 o° C S N -U nk e d glVco S yla Ci o n site (AA 72S - 723. 

Si " ( ^ " 4 " 736 '" 

rnofe^-Un^ glycosylate site (AA B70 - ^ 

276 8\\ (AA 883 - 885)" 

/Lt^pl.N-linked glycosylate s.te (AA 

2837. .29t" 
/note="traV 

T^--Z 2 \^ ^—ion site (AA 933 - 93S> 
ending site ,AA 97,," 

3053. .3055 \ Q7 a\ » 

/ TO te--pot.ATp\binding site (AA 978) 

3062. -3064 \ 

/note="pot.ATP Wing Bite tAA 981) 

3128. -3130 \ to03)" 

/note="pot.ATP binding site (AA 1003) 

/ P roduct = "IGF-I -W t0 ^ glation attempte d, frame l, code 
/note="50 stops whten transiati 



BASE COUNT 1216 
ORIGIN 

45 HSIGFIRR Length: 



a 1371 c 1320 g\ 1082 t 

4989 May 11, »94 llO Type: N Cnec*: 133 
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• rt f a Western lieand blot of HaCaT conditioned 

medium showing 1GFBP-3 secreted in 24 hours after y 
"^nucleotide. (BP3AS2, BP3AS3 and BP3S> 0. 5 ,M and 5 ,M. 

* no oligonucleotide added. 

bl ot(F i gure4A),sho Wi ngrelativebandintensmesofIGFBP3and 
treatment with phosphorothioate oligonucleottdes; 
* no oligonucleotide added. 



f » Western ligand blot of HaCaT conditioned 
Flg „e SA ,s a ***** withphosophorothioate 

ollg „»»c l e.adeBP3AS2».05nMc„n»»=dw,U,« oli8<Jlluc ,eotide 
(a) oligonucleotide BP3AS2NS; (b) oligonucleotide BP3AS4, 
,5 BP3AS4NS; and (unrreaed), » oligonucleotide added. 

b ,o, figure SA,, showing — - " ^„ p , 6>nd iMt „ lt „ 

----- 

20 expressed as a percentage of the average 
treated with oligonucleotide. 

^ . is a g^ rep— showing - — " "— 

Zlleo,ides,„,G F ...e«p..-. .CPK.AS: an.i*nse; »** — 

period. 
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ration showing optimization of IGFBP-3 antisense 
oligonucleotide concentration as determmed by relattve 

medium. 

f ir P l Receptor mRNA and position of 
5 Figure 9 is a diagramatic representation of a map of IGF-1 Recep 



target ODNs. 



o, ig „„udeotid e in k emmcc,«s.H.C,T« J ^ ^ ^ M) ^ 

,„ (DMEM P,us .0% — w ; l 1— - — — - 

cyloteti n CSV O ««• ^ rflhe ce| , _ ^ 

fluorescence microscopy (a) ana pn* 

• of untake (A) and toxicity (B) of ODN/lipid 
Figure U „ a grap^ "^^J^ were incited in DMEM 

15 — zzzzz* - t 120 hours - viewed usins 

fluoresce! microscopy and trypan blue stained and counted. 

• * ir F 1 Receptor mRN A in ODN treated (30nM) 
Figure 12 isagraphicalrepresentattonofanlGF-lRecep ^ ^ 

20 HaCaT ceils ^ OSV). HaCaT keratinocyt ^ ^ with OD Ns 

propynyl . dU , dC ODNs comp^ed ^ ^ ^ 2 rafldomised 

complementary to the human IGF-I recept left untreated (UT). Total 

sequeoC eODNs CR.51) andR 7 6«) ^ GAPDH mRNA levels b y 
RNA was isolated then analysed for IGF-I receptor 
25 RNase Protection and Phosphorlmager quantitratton. 

, • f IGF I receptor and GAPDH mRNA fragments after RNase 
(A) Electrophoretic analysts of IGF-I recep ^ ^ ^ 

Protection. Molecular weight markers are shown on the nght 
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is shown on the left hand side (G-probe and I-probe). GAPDH protected fragments (G) are 
at 316 bases and IGF-I receptor protected fragments (I) are seen at 276 bases. 



seen 



(B) Relative level of IGF-I receptor mRNA following each treatment is shown. 

5 .„, rE1 recentor mRNA in ODN treated (30nM) 

Figure 13 is a graphical representation of an IGF-1 receptor mRNA 

HaCaT cells (2^/ml <»V). ^mmary of IGF-I receptor ODN screenmg data. HaCaT 
Oocytes I treated for ,6 hours with C, propyl, dU, dC ODNs combed - 
cvtofectin GSV. Total RNA was isolated then analysed for IGF-I receptor mRNA and 
10 GAPDHmRNAlevelsbyRNaseprot^^ 

IGF -I receptor mRNA, 4 randomised sequence ODNs and liposome alone. 
Iptor ODNs; Rl, R4, - and R9 = randomised OONs (Rl — , 
R 7=R766, R9=R 9 61); GSV=li P osome alone; UT untreated), -indicates a sigrn* ant 
15 difference in relative IGF-I rector mRNA from GSV treated cells (n=4-10, p<0.05). 

Fig ure 14 is a graphical representation of the effect of antisense oligonucleotides on IGF-1 
receptor levels on the surface of keratites HaCaT cells were grown to confluence » 24- 

; tl.DMEMconta^ 
20 G^ (GSV, Glen Research) were mixed together ,n serum-free DMEM, incubated at room 

Z were incubated for 72 hours with 30 nM random sequence or antisense ODN and 2 

g/ ml GSV or with GSV alone ta DMEM containing 10, v,v FCS with 
ly 24 hours. This was followed* incubation with ODN/GSV m serum-free DMEM i» 
25 Sh urs. All mcubationswereperformedat37»C.Wel,s were — ^ ^ 

, in-iOM 125 I TGF-I was added with or without the IGF-I 

PBS Serum-free DMEM containing 10 10 M I-IGf l was au 

g „,,e ^ d» *~ «~ »>* 1 - PBS M " 
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NaOH/0.1% v/v Triton X-100 at room temperature for 4 hours. Specific binding of the 
solubilised cell extract was measured using a y counter. 

Figure 15 is a graphical representation of the effect of antisense oligonucleotides on IGF-1 
5 receptor levels on the surface of keratinocytes. 

Figure 16 is a photographical representation of H & E stained sections of (A) psoriatic skin 
biopsy prior to grafting and (B) 49 day old psoriatic skin graft using skin from the same 



donor. 

10 



Figure 17 is a photographical representation of uptake of oligonucleotide after intradermal 
injection into psoriatic skin graft on a nude mouse. Psoriatic skin graft was intradermal* 
injected with ODN (R451. 50 „1, 10 „M). The graft was removed and sectioned after 24 
hours, then viewed using confocal microscopy. 

15 

Figure 18(a) is a photographical representation of Pregraft, Donor JH, Donor JH, PBS 
treated, 50^1. Donor JH, #50 treated, S0/*1, WmM. 

20 Figure 18(b) is a photographical representation of Donor LB, pregraft, Donor LB, PBS 
treated <50jd). Donor LB, #74 treated (50^1, 10mM). 

Figure 18(c) is a photographical representation of Donor PW, pregraft, Donor PW, R451 
treated (50 M 1. IOmM), Donor LB, #74 treated (50 M 1, lOlM). 

^ Figure 18(d) is a photographical representation of Donor GM, pregraft, Donor GB, R451 
treated (50^1, U**M). Donor GM, #27 treated {SO/A. 1Q|*M). 
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Figure 19(a) is a photographical representation showing Donor JH pregraft, Donor JH PBS 
treated 50^1. Donor JH #50 treated 50^1, IOmM. 

Figure 19(b) is a photographical representation Donor LB pregraft, Donor LB PBS treated 
5 50m1, Donor LB #74 treated 50/^1, lO^M. 

Figure 19(c) is a photographical representational showing Donor PW pregraft, Donor PW 
r451 treated 50 M 1, lO^M, Donor PW #74 treated 50/.1, 10^M. 

10 Figure 19(d) is a photographical representation showing Donor GM pregraft. Donor GM 
R451 treated 50^1, 10mM, Donor #27 treated 50 M 1, IOmM. 

Figure 20 is a graphical representation showing suppression of psoriasis after treatment with 
oligonucleotide (quantification). Oligonucleotide (50 tf. 10„M) was injected every two days 
15 for 20 days, as were control treatments. Skin thickness was measured by removing the skm 

and using computer software (MCID analysis) to measure the exact thickness of each graft. 

N=3-4 for each treatment, 'indicates a significant difference from the pregraft value 

(ANOVA, P<0.05) 

20 Figure 21 is a photographic representation of ahKi-67 imunobiological binding. 

Figure 22 is a photographical representation showing penetration of oligonucleotide into 
human skin after topical treatment. Fluorescently labelled oligonucleotide (10 M M R45 1) was 
applied topically after formulation with cytofectin GSV (10 Mg/ml) and viewed using confocal 

25 microscopy. 

Figure 23 is a photographical representation showing penetration of oligonucleotide into 
human skin after application of topical gel formation. Fluorescently labelled oligonucleot.de 
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(10 R45D was applied topically after complying with cytofectin GSV (10 ^g/ml) and 
formulation into 3% methylcellulose gel. Image was obtained using confocal microscopy. 

Figure 24 is a graphical representation showing IGFBP-3 mRNA. 

5 Figure 25(a) is a graphical representation showing IGFBP-3 mRNA in AON treated (lOOnM) 

HaCaT cells (2^g/ml GSV). 

Figure 25(b) is a graphical representation showing IGFBP-3 mRNA levels of AON treated 

10 (lOOnm) HaCaT cells (2^g/ml GSV). 

Figure 25(c) is a graphical representation showing IGFBP-3 mRNA in AON treated (30nM) 

HaCaT cells (2/^g/ml GSV). 

1 5 Figure 25(d) is a graphical representation showing IGFBP-3 mRNA in AON treated (30nM) 

HaCaT cells P^g/ml GSV). 

Figure 26(a) is a graphical representation showing IGFBP-3 mRNA in ODN treated (30nM) 
HaCaT cells (2^g/ml). HaCaT keratinocytes were treated for 5 1 hours with C-5 propynl, dU, 
20 dC ODNs complexed with cytofectin GSV . Total RN A was isolated then analysed for IGFBP- 
3 mRNA and GAPDH mRNA levels by Northern analysis and phosphorimager quant.tauon. 
Relative level of IGFBP-3 mRNA is shown after treatment with ODNs complementary to the 
human IGFBP-3 mRNA, 4 randomised sequence ODNs and lipsome alone. (l-24=IGFBP-3 
ODNs- Rl R4, R7 and R9=randomised ODNs (R1=R121, R4=R451, R7=R766, R9 
25 R961)- GS=li P osome alone; UT= untreated), 'indicates a significant different in relative 
IGFBP-3 mRNA from GSV treated cells (n- 5-8, P <0.01), -indicates a significant 
difference in relative IGFBP-3 mRNA from GSV treated cells (n= 5-8, P <0.05). 
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Figure 26(b) is a graphical representation showing IGFBP-3 mRNA in ODN treated (lOOnM) 
HaCaT cells (2/ug/m\ GSV). HaCaT keratinocytes were treated for 51 hours with C-5 
propynl, dU, dC ODNs complexed with cytofectin GSV. Total RNA was isolated then 
analysed for IGFBP-3 mRNA and GAPDH mRNA levels by Northern analysis and 
5 phosphorimager quantitation. Relative level of IGFBP-3 mRNA is shown after treatment with 
ODNs complementary to the human IGFBP-3 mRNA, 4 randomised sequence ODNs and 
liposome alone. (l-24=IGFBP-3 ODNs; Rl , R4, R7 and R9 = randomised ODNs (R1-R121 , 
R4=R451, R7 = R766, R9-R961), GS = lipsome alone; UT = untreated) . "indicates a 
significant difference in relative IGFBP-3 mRNA from GSV treated cells (n- 6-8, p < 0.01). 

10 

Figure 27 is a representation showing a reduction in IGF-I receptor mRNA in HaCaT cells 
following treatment with antisense oligonucleotides. Confluent HaCaT cells were treated 
every 24 h for 4 days with 2 //g/ml GSV lipid alone (GSV) or complexed with 30 nM IGF-I 
receptor specific oligonucleotides (#26 to #86) or random sequence oligonucleotides (R12 1 , 

15 R451 and R766). Total RNA was isolated and analysed for IGF-I receptor and GAPDH 
mRNA by RNase protection assay, (a). Representative RNase protection assay gel showing 
IGF-I receptor (IGFR) and GAPDH mRNA in untreated or treated HaCaT cells. In this 
example, a reduction in IGFR band intensity relative to GAPDH can be seen with AON #27 
and #78, but not with #32, #74 or the controls (R4, Rl , random oligonucleotides R451 and 

20 R766, respectively; G, GSV lipid; UT, untreated). 

(b) Densitometric quantitation of IGF-I receptor mRNA (normalised to GAPDH mRNA) in 
HaCaT cells following treatment with IGF-I receptor specific oligonucleotides (solid black), 
random sequence oligonucleotides (horizontal striped bar) or GSV alone (shaded bar) 
25 compared to untreated cells (UT, vertical striped bar). Each oligonucleotide was assayed in 
duplicate in at least two separate experiments. 

Results are presented as mean ± SEM. A one-way ANOVA followed by Tukey's (A) test 
was performed; ▲ indicates a significant difference between cells treated with IGF-I receptor 
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specific AONs and all of the control treatments (p<0.05). n=4 except for #27 and #32 
(n=6); #28 and #68 (n=3), R766 (n = 9), and R451, GSV and untreated (n=10). 

Figure 28 is a representation showing a reduction in total cellular IGF-I receptor protein 
5 following antisense oligonucleotide treatment. Confluent HaCaT cells were treated every 24 
h for 4 days with 2 „g/ml GSV lipid alone (GSV) or complexed with 30 nM IGF-I receptor 
specific AONs (#27, #50 and #64) or the random sequence oligonucleotide, R451. Total 
cellular protein was isolated and analysed for IGF-I receptor by SDS PAGE followed by 
western blotting with an antibody specific for the human IGF-I receptor, (a) Duplicate treated 
10 cellular extracts showing the IGF-I receptor at the predicted size of 1 10 kD 

(b) Densitometric quantitation of IGF-I receptor protein. Results are presented as mean ± 
SEM of four different experiments each performed in duplicate. A one-way ANOVA 
followed by a Dunnett's test was performed; * indicates a significant difference from GSV 
15 treated cells (p<0.01). GSV, GSV lipid alone; */T, untreated; R451, random sequence 
oligonucleotide; 64, 50, 27, IGF-I receptor-specific AONs. 

Figure 29 is a representation showing a reduction in IGF-I receptor numbers on the 
keratinocyte cell surface after antisense oligonucleotide treatment. HaCaT cells were 
20 transfected with IGF-I receptor specific AONs #27 (-A-), #50 (-x-), #64 (—■—), a 
random sequence oligonucleotide R451 <-o-), or treated with GSV lipid alone (— □-- ) 
every 24 h for four days (untreated cells, --*--). Competition binding assays using l25 I-IGF-I 
and the receptor-specific analogue, des(l-3)IGF-I, were performed (inset); plotted values are 
means ± standard error. The mean values were then subjected to Scatchard analysis. 

25 

Figure 30 is a representation showing a reduction in keratinocyte cell number following 
antisense oligonucleotide treatment. HaCaT cells, initially at 40% confluence, were 
transfected with the IGF-I receptor specific AON #64, control sequences R451 and 6416, or 
treated with GSV lipid alone every 24 h for 2 days (UT, untreated cells). Cell number was 
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measured in the culture wells using a dye binding assay (Experimental protocol). Results are 
presented as mean ± SD. A one-way ANOVA was performed, followed by a Tukey's 
multiple comparison test. ▲ indicates a significant difference between cells treated with 
AON #64 and all of the control treatments (p< 0.001). 

5 

Figure 31 is a representation showing a reversal of epidermal hyperplasia in psoriatic human 
skin grafts on nude mice following intradermal injection with antisense oligonucleotides 

Grafted psoriasis lesions were injected with IGF-I receptor specific AONs, a random 
10 sequence oligonucleotide in PBS, or with PBS alone, every 2 days for 20 days, then analysed 
histologically, (a) Donor A graft treated with AON #50 showing epidermal thinning 
compared 

with pregraft and control (PBS) treated graft, and Donor B graft treated with AON #27 
showing epidermal thinning compared with pregraft and control (R451) treated graft. E, 

1 5 epidermis; Scale £ar, 400 mm; all pictures are at the same magnification, (b) Mean epidermal 
cross-sectional area over the full width of grafts was determined by digital image analysis. 
Results are presented as mean ± SEM. Shaded bars, control treatments: R451, random 
oligonucleotide sequence; solid bars, treatments with oligonucleotides that inhibited IGF-I 
receptor expression in vitro. * indicates a significant difference from the vehicle treated graft 

20 (p<0.01, n=5-7), + + indicates a significant difference from the random sequence (R451) 
treated graft (p<0.01, n=5-7). (c) Parakeratosis (arrow) was absent in grafts treated with 
IGF-I receptor AONs (AON #50) but persisted in pregraft and control (PBS) treated graft. 
Scale bar, 100 mm. 

25 Figure 32 is a representation showing a reversal of epidermal hyperplasia correlates with 
reduced IGF-I receptor mRNA in grafted psoriasis lesions treated with antisense 
oligonucleotides (a) A psoriasis lesion prior to grafting, and after grafting and treatment with 
IGF-I receptor specific oligonucleotide #27 (AON #27) or random sequence (R45\) was 
immunostained with antibodies to Ki67 to identify proliferating cells. Proliferating cells are 
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indicated by a dark brown nucleus (arrows). Scale bar, 250 mm; all pictures are at the same 
magnification, (b) The same lesion prior to grafting and after oligonucleotide treatment as in 
(a) was subjected to in situ hybridisation with a 35 S-labeled cRNA probe complementary to 
the human IGF-I receptor mRNA. The presence of IGF-I receptor mRNA is indicated by 
5 silver grains (tiny black speckles), which are almost eliminated in the epidermis of the lesion 
treated with the IGF-I receptor-specific oligonucleotide #27 (AON #27). Arrows indicate the 
basal layer of the epidermis with dermis underneath. Scale bar, 50 ^m. 

Figure 33 is a representation showing a reduction in IGF-I receptor mRNA in HaCaT 
10 keratinocytes following treatment with oligonucleotides. HaCaT cell monolayers grown to 
90% confluence in DMEM contianing 10% v/v fetal calf serum were treated with 24 h for 
two days with 2 M g/ml GSV lipid alone (GSV) or complexed with 30 nM oligonucleotide. 
Total RNA was isolated and analysed for IGF-I receptor and GAPDH mRNA using a 
commercially availble ribonuclease protection assay kit (RPAII, Ambicon Inc. Austin, 
15 Texas). Band intensity was quantified using ImageQuant software (Molecular Dynamics, 
Sunnyvale, California). 

Figure 34 is a representation showing a reduction in IGF-I receptor protein in HaCaT 
keratinocytes following treatment with oligonucleotides. HaCaT cell monolayers grown to 

20 90% confluence in DMEM containing 10% v/v fetal calf serum were treated every 24 h for 
four days with 2 ^g/ml GSV lipid alone (GSV) or complexed with 30 nM oligonucleotide. 
Cells were lyased in a buffer containing 50 mM HEPES, 150 mM NaCl, 10% v/v gycerol, 
1 % v/v Triton X-100 and 100 ^g/ml aprotinin on ice for 30 mins, then 30 fxg of lysate was 
loaded onto a denaturing 7% w/v polyacrylamide gel followed by transfer onto an 

25 Immobilon-P membrane (Millipore, Bedford, Massachusetts). Membranes were incubated 
with the anti-IGF-I receptor antibody C20 (Sanra Cruz Biotechnology Inc., Santa Cruz, 
California, 25 ng/ml in 150 mM NaCl, 10 mM Tris-HCl, pH 7.4, 0.1% v/v Tween 20) for 
1 h at room temperature and developed using the Vistra ECF western blotting kit (Amersham, 
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Buckinghamshire, England). Band intensity was quantified using ImageQuant software 
(Molecular Dynamics, Sunnyvale, California). 

Figure 35 is a representation showing a reduction in HaCaT keratinocyte cell number 
5 following treatment with oligonucleotides. HaCaT cell monolayers grown to 40% confluence 
in DMEM containing 10% fetal calf serum were treated every 24 h for three days with 2 
Aig/ml GSV lipid alone (GSV) or complexed with 15 nM oligonucleotide. Cell number was 
measured every 24 h using the amido black dye binding assay [32]. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention is predicated in part on the use of molecules and in particular genetic 
molecules and more particularly antisense molecules to down-regulate a growth factor, its 
5 receptor and/or growth factor expression facilitating sequences. 

Accordingly, one aspect of the present invention contemplates a method for ameliorating the 
effects of a medical disorder such as a proliferative and/or inflammatory skin disorder in a 
mammal, said method comprising contacting the proliferating and/or inflamed skin or skin 
10 capable of proliferation and/or inflammation or a cell otherwise involved in the said medical 
disorder with an effective amount of a nucleic acid molecule or chemical analogue thereof 
capable of inhibiting or otherwise reducing a growth factor mediated cell proliferation and/or 
inflammation and/or other medical disorder. 

1 5 Growth factor mediated cell proliferation and inflammation are also referred to as epidermal 
hyperplasias and these and other medical disorders may be mediated by any number of 
molecules such as but not limited to IGF-I, keratinocyte growth factor (KGF), transforming 
growth factor-a (TGFa), tumour necrosis factor-a (TNFa), interleukin-1, -4, -6 and8(IL-l, 
IL-4, IL-6 and IL-8, respectively), basic fibroblast growth factor (bFGF) or a combination 

20 of one or more of the above. The present invention is particularly described and exemplified 
with reference to IGF-I and its receptor (IGF-I receptor) and to IGF-I facilitating molecules, 
IGFBPs, since targeting these molecules according to the methods contemplated herein 
provides the best results to date. This is done, however, with the understanding that the 
present invention extends to any growth factor or cytokine-like molecule, a receptor thereof 

25 or a facilitating molecule like the IGFBPs involved in skin cell proliferation such as those 
molecules contemplated above and/or their receptors and/or facilitating molecules therefor. 

According to this preferred embodiment, there is provided a method for ameliorating the 
effects of a medical disorder such as a proliferative and/or inflammatory skin disorder in a 
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mammal, said method comprising contacting the proliferating and/or inflamed skin or skin 
capable of proliferation and/or inflammation or a cell otherwise involved with said medical 
disorder with an effective amount of a nucleic acid molecule or chemical analogue thereof 
capable of inhibiting or otherwise reducing IGF-I mediated cell proliferation and/or 
5 inflammation and/or other medical disorder. 

The present invention is particularly described by psoriasis as the proliferative skin disorder. 
However, the subject invention extends to a range of proliferative and/or inflammatory skin 
disorders or epidermal hyperplasias such as but not limited to psoriasis, ichthyosis, pityriasis 

10 rubra pilaris ("PRP"), seborrhoea, keloids, keratoses, neoplasias and scleroderma, warts, 
benign growths and cancers of the skin. The present invention extends to a range of other 
disorders such as neovascularization conditions such as but not limited to 
hyperneovasularization such as neovascularization of the retina, lining of the brain, skin, 
hyperproliferation of the inside of blood vessels, kidney disease, atherosclerotic disease, 

15 hyperplasias of the gut epithelium or growth factor mediated malignancies such as IGF1- 
mediated malignancies. 

Furthermore, down-regulation of IGF-I receptor is useful as adjunctive therapy for epidermal 
hyperplasia. In accordance with this aspect of the present invention it is known that IGF-I 

20 receptor elicits separate intracellular signals which prevent apoptosis [19]. In keratinocytes, 
IGF-I receptor activation has been shown to protect UV-irradiated cells from apoptosis [20]. 
In another cell type, a number of IGF-I receptors expressed by the cells correlated with 
tumorigenicity and apoptotic resistance [21]. Consequently, in accordance with the present 
invention, by inactivating IGF-I receptor on cells such as epidermal keratinocytes will achieve 

25 three important outcomes: 

(i) Acute epidermal hyperplasia following UV has been suggested to increase the risk of 
keratinocyte carcinogenic transformation [22] . By reducing IGF-I receptor expression 
in the epidermis, the incidence of epidermal hyperplasia following UV exposure is 
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likely to be reduced leading to an overall acceleration in normalization of the lesion 
and reduced carcinogenic risk. 

(ii) Inhibition of anti-apoptotic action of IGF-I receptor will enhance the reversal of 
5 epidermal thickening and accelerate normalization of differentiation. Topical or 

injected IGF-I receptor antisense as adjunctive treatment will increase apoptosis in the 
epidermal layer thereby enhancing the reduction in acanthosis observed in UV 
treatments. 

1 0 (iii) Survival of keratinocytes, ie. those which evade apoptosis is likely to occur when cells 
have damaged DNA. Such mutations may be in the tumor suppressor region. 
Consequently, the use of antisense therapy will result in less frequent selection of 
mutated keratinocytes and therefore reduced incidence of basal cell carcinomas and 
squamous. 

15 

According to this embodiment, there is provided a method for ameliorating the effects of a 
proliferative and/or inflammatory skin disorder such as psoriasis said method comprising 
contacting the proliferating and/or inflamed skin or skin capable of proliferation and/or 
inflammation with effective amounts of UV treatment and a nucleic acid molecule or chemical 
20 analogue thereof capable of inhibiting or otherwise reducing IGF-I mediated cell proliferation 
and/or inflammation. 

The UV treatment and nucleic acid molecule or its chemical analogue may be administered 
in any order or may be done simultaneously. This method is particularly useful in treating 
25 psoriasis by combination of UV and antisense therapy. Preferably the antisense therapy is 
directed to the IGF-I receptor. 

In a preferred embodiment, the present invention is directed to a method for ameliorating the 
effects of psoriasis or other medical disorder, said method comprising contacting proliferating 
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skin or skin capable of proliferation or cells associated with said disorder with an effective 
amount of a nucleic acid molecule or chemical analogue thereof capable of inhibiting or 
otherwise reducing IGF-I mediated cell proliferation or ameliorating the medical disorder. 

5 The present invention extends to any mammal such as but not limited to humans, livestock 
animals (e.g. horses, sheep, cows, goats, pigs, donkeys), laboratory test animals (e.g. 
rabbits, mice, guinea pigs), companion animals (e.g. cats, dogs) and captive wild animals. 
However, the instant invention is particularly directed to proliferative and/or inflammatory 
skin disorders such as psoriasis in humans as well as medical disorders contemplated above. 

10 

The aspects of the subject invention instantly contemplated are particularly directed to the 
topical application of one or more suitable nucleic molecules capable of inhibiting, reducing 
or otherwise interfering with IGF-mediated cell proliferation and/or inflammation. More 
particularly, the nucleic acid molecule targets IGF-I interaction with its receptor. 
15 Conveniently, therefore, the nucleic acid molecule is an antagonist of IGF-I interaction with 
its receptor. Most conveniently, the nucleic acid molecule antagonist is an antisense molecule 
to the IGF-I receptor, to IGF-I itself or to a molecule capable of facilitating IGF-I interaction 
with its receptor such as but not limited to an IGFBP. 

20 Insofar as the invention relates to IGFBPs, the preferred molecules are IGFBP-2, -3, -4, 
-5 and -6. The most preferred molecules are IGFBP-2 and IGFBP-3. 

The nucleotide sequences of IGFBP-2 and IGFBP-3 are set forth in Figures l-<-<400>l) 
and 2-f<r400^2); respectively. According to a particularly preferred aspect of the present 
25 invention, there is provided a nucleic acid molecule comprising at least about ten nucleotides 
capable of hybridising to, fonning a heteroduplex or otherwise interacting with an mRNA 

molecule directed from a gene corresponding to a genomic form of -o*©0 ^> r-and/or 

£E-QZLbNo. I ^Uo^ SSQ^O A/0.2- 

--e4e6S*2- and which thereby reduces or inhibits translation of said mRNA molecule. 
Preferably, the nucleic acid molecule is at least about 15 nucleotides in length and more 
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preferably at least about 20-25 nucleotides in length. However, the instant invention extends 
to any length nucleic acid molecule including a molecule of 100-200 nucleotides in length to 
correspond to the full length of or near full length of the subject genes. 

5 The nucleotide sequence of the andsen^ i molecules may correspond exactly to a region or 
portion of <-400> 1 or ^tffiH^or may differ by one or more nucleotide substitutions, 
deletions and/or additions. It is a requirement, however, that the nucleic acid molecule 
interact with an mRNA molecule to thereby reduce its translation into active protein. 

10 Examples of potential antisense molecules for IGFBP-2 and IGFBP-3 are those capable of 
interacting with sequences selected from the lists in Examples 6 and 7, respectively. 

The nucleic acid molecules in the form of an antisense molecule may be linear or covalently 
closed circular and single stranded or partially double stranded. A double stranded molecule 

1 5 may form a triplex with target mRNA or a target gene. The molecule may also be protected 
from, for example, nucleases, by any number of means such as using a nonionic backbone 
or a phosphorothioate linkage. A convenient nonionic backbone contemplated herein is 
ethylphosphotriester linkage or a 2'-0-methylribosyl derivative. A particularly useful 
modification modifies the DNA backbone by introducing phosphorothioate internucleotide 

20 linkages. Alternatively or in addition to the pyrimidine bases are modified by inclusion of a 
C-5 propyne substitution which modification is proposed to enhance duplex stability [23] . The 
present invention extends to any chemical modification to the bases and/or RNA or DNA 
backbone. Reference to a "chemical analogue" of a nucleic acid molecule includes reference 
to a modified base, nucleotide, nucleoside or phosphate backbone. 

25 

Examples of suitable oligonucleotide analogues are conveniently described in Ts'O et al [7], 
Further suitable examples of oligonucleotide analogues and chemical modifications are 
described in references 25 to 3 1 . 
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Alternatively, the antisense molecules of the present invention may target the IGF-I gene itself 
or its receptor or a multivalent antisense molecule may be constructed or separate molecules 
administered which target at least two or an IGFBP, IGF-I and/or IGF-I-receptor. Examples 
of suitable antisense molecules capable of targetting the IGF-I receptor are those capable of 
5 interacting with sequences selected from the list in Example 8. One particularly useful 
antisense molecule is 5'- ATCTCTCCGCTTCCTTTC -3' (S E(\ T6 HO Jo) 

Other particularly useful antisense molecules are: 

#27 UCCGGAGCCAGACUU A (SB**.* A*>.<0 
10 #64 CACAGUUGCUGCAAG* (s&0^i> /V<3- /3 

#78 UCUCCGCUUCCUUUC A ^ x 

#28 AGCCCCCACAGCGAG ^ r v 

#32 GCCUUGGAGAUGAGC A OS 

#40 UAACAGAGGUCAGCAA CS&CTJZb M>- >V 
15 #42 GGAUCAGGGACCAGU A CsE-CT^O AJo.l P) 

#46 CGGCAAGCUACACAG A /0O.I9) 

#50 GGCAGGCAGGCACAC A AM- 2.o) 

Particularly useful molecules are selected from #27, #64 and #78. In a preferred embodiment 
20 these molecules comprise a C-5 propynyl dU, dC phosphorothioate modification. 

A particularly preferred embodiment of the present invention contemplates a method of 
ameliorating the effects of psoriasis or other medical disorder, said method comprising 
contacting proliferating skin or skin capable of proliferation or cells associated with said 
25 medical disorder with an effective amount of one or more nucleic acid molecules or chemical 
analogues thereof capable of inhibiting or otherwise reducing IGF-I mediated cell 
proliferation or ameliorating the medical disorder wherein said one or more molecules 
comprises a polynucleotide capable of interacting with mRNA directed from an IGF-I gene, 
an IGF-I receptor gene or a gene encoding an IGFBP such as IGFBP-2 and/or IGFBP-3. 
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Preferably, the nucleic acid molecule are antisense molecules. Particularly useful antisense 
molecules «f«: /vvam t*- Y^rt-S^Mi «-S 
#27 UCCGGAGCCAGACUl^ CSE«* ^ '^ 
#64 CACAGUUGCUGCAAO* CSBS^b /V0./3) 
5 #78UCUCCGCUUCCUUUC^C sfcO:j:/>A;0 '' 4 
#28 AGCCCCCACAGCGAG A *) 

#32 GCCUUGGAGAUGAGC* C S£ flC^ AJ °' > 

A /, c £T3^l> NCll ) 
#40 UAACAGAGGUCAGCA 

#42 GGAUCAGGGACCAGU- C S 6 CT **> ^ ») 
10 #46 CGGCAAGCUACACAG* CSBCTXi> ^ 
#50 GGCAGGCAGGCACACA CS E- Cr^t> **> ■ 

Even more particularly useful molecules are selected from #27, #64 and #78. 

1 5 In accordance with one aspect of the present invention the nucleic acid molecule is topically 
applied in aqueous solution or in conjunction with a cream, ointment, oil or other suitable 
carrier and/or diluent. A single application may be sufficient depending on the severity or 
exigencies of the condition although more commonly, multiple applications are required ranging 
from hourly, multi-hourly, daily, multi-daily, weekly or monthly, or in some other suitable time 

20 interval. The treatment might comprise solely the application of the nucleic acid molecule or 
this may be applied in conjunction with other treatments for the skin proliferation and/or 
inflammatory disorder being treated or for other associated conditions including microbial 
infection, bleeding and the formation of a variety of rashes. 

25 As an alternative to or in conjunction with antisense therapy, the subject invention extends to 
the nucleic acid molecule as, or incorporating, a ribozyme including a minizyme to, for 
example, IGF-I, its receptor or to molecules such as IGFBPs and in particular IGFBP-2 and -3. 
Ribozymes are synthetic nucleic acid molecules which possess highly specific endoribonuclease 
activity. In particular, they comprise a hybridising region which is complementary in nucleotide 
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sequence to at least part of a target RNA. Ribozymes are well described by Haseloff and 
Gerlach [8] and in International Patent Application No. WO 89/05852. The present invention 
extends to ribozymes which target mRNA specified by genes encoding IGF-I, its receptor or one 
or more IGFBPs such as IGFBP-2 and/or IGFBP-3. 

5 

According to this embodiment, there is provided in a particularly preferred aspect a ribozyme 
comprising a hybridising region and a catalytic region wherein the hybridising region is capable 
of hybridising to at least part of a target mRNA sequence transcribed from a genomic gene 
corresponding to^4©e^oj=(«4§8^ wherein said catalytic domain is capable of cleaving 
10 said target mRNA sequence to reduce or inhibit IGF-I mediated cell proliferation and/or 
inflammation and/or other medical disorders. 

Yet another aspect of the present invention contemplates co-suppression to reduce expression 
or to inhibit translation of an endogenous gene encoding, for example, IGF-I, its receptor, or 
15 IGFBPs such as IGFBP-2 and/or -3. In co-suppression, a second copy of an endogenous gene 
or a substantially similar copy or analogue of an endogenous gene is introduced into a cell 
following topical administration. As with antisense molecules, nucleic acid molecules defining 
a ribozyme or nucleic acid molecules useful in co-suppression may first be protected such as 
by using a nonionic backbone. 

20 

The efficacy of the nucleic acid molecules of the present invention can be conveniently tested 
and screened using an in vitro system comprising a basal keratinocyte cell line. A particularly 
useful system comprises the HaCaT cell line described by Boukamp et al [9]. In one assay, 
IGF-I is added to an oligonucleotide treated HaCaT cell line. Alternatively, growth of 
25 oligonucleotide treated HaCaT cells is observed on a feeder layer of irradiated 3T3 fibroblasts. 
Using such in vitro assays, it is observed that antisense oligonucleotides to IGFBP-3, for 
example, inhibit production of IGFBP-3 by HaCaT cells. Other suitable animal models 
include the nude mouse/human skin graft model (1 5; 16) and the "flaky skin" mouse model (17; 
18). In the nude mouse model, microdermatome biopsies of psoriasis lesions are taken under 
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local anaesthetic from volunteers then transplanted to congenital athymic (nude) mice. These 
transplanted human skin grafts maintain the characteristic hyperproliferating epidermis for 6-8 
weeks. They are an established model for testing the efficacy of topically applied therapies for 
psoriasis. In the "flaky skin" mouse model, the fsn/fsn mutation produces mice with skin 
5 resembling human psoriasis. This mouse, or another mutant mouse with a similar phenotype 
is a further in vivo model to test the efficacy of topically applied therapies for psoriasis. 

Another aspect of the present invention contemplates a pharmaceutical composition for topical 
administration which comprises a nucleic acid molecule capable of inhibiting or otherwise 

10 reducing IGF-I mediated cell proliferation such as psoriasis and one or more pharmaceutical^ 
acceptable carriers and/or diluents. Preferably, the nucleic acid molecule is an antisense 
molecule to IGF-I, the IGF-I receptor or an IGFBP such as IGFBP-2 and/or IGFBP-3 or 
comprises a ribozyme to one or more of these targets or is a molecule suitable for co- 
suppression of one or more of these targets. The composition may comprise a single species 

15 of a nucleic acid molecule capable of targeting one of IGF-I, its receptor or an IGFBP, such as 
IGFBP-2 or IGFBP-3 or may be a multi-valent molecule capable of targeting two or more of 
IGF-I, its receptor or an IGFBP, such as IGFBP-2 and/or IGFBP-3. 

The nucleic acid molecules may be administered in dispersions prepared in creams, ointments, 
20 oil or other suitable carrier and/or diluent such as glycerol, liquid polyethylene glycols and/or 
mixtures thereof. Under ordinary conditions of storage and use, these preparations may contain 
a preservative to prevent the growth of microorganisms. 

The pharmaceutical forms suitable fortopical use include sterile aqueous solutions (where water 
25 soluble) or dispersions and powders for the extemporaneous preparation of topical solutions or 
dispersions. In all cases, the form is preferably sterile although this is not an absolute 
requirement and is stable under the conditions of manufacture and storage. The carrier can be 
a solvent or dispersion medium containing, for example, water, ethanol, polyol (for example, 
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), suitable mixtures 
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thereof and vegetable oils. The proper fluidity can be maintained, for example, by the use of 
a coating such as lecithin, by the maintenance of the required particle size in the case of 
dispersion and by the use of superfactants. The prevention of the action of microorganism can 
be brought about by various antibacterial and antifungal agents, for example, parabens, 
5 chlorobutanol, phenol, sorbic acid, thimerosal and the like. In many cases, it will be preferable 
to include isotonic agents, for example, sugars or sodium chloride. 

Topical solutions are prepared by incorporating the nucleic acid molecule compound in the 
required amount in the appropriate solvent with various of the other ingredients enumerated 
10 above, as required, followed by where necessary filter sterilization. 

The active agent may alternatively be administered by intravenous, subcutaneous, nasal drip, 
suppository, implant means amongst other suitable routes of administration including 
intraperitoneal, intramuscular, absorption through epithelial or mucocutaneous linings for 
15 example via nasal, oral, vaginal, rectal or gastrointestinal administration. Reference may 
conveniently be made to reference 24. 

As used herein "pharmaceutical^ acceptable carriers and/or diluents" include any and all 
solvents, dispersion media, aqueous solutions, coatings, antibacterial and antifungal agents, 

20 isotonic and absorption delaying agents, and the like. The use of such media and agents for 
pharmaceutical active substances is well known in the art. Except insofar as any conventional 
media or agent is incompatible with the active ingredient, use thereof in the pharmaceutical 
compositions is contemplated. Supplementary active ingredients can also be incorporated into 
the compositions. Conveniently, the nucleic acid molecules of the present invention are stored 

25 in freeze-dried form and are reconstituted prior to use. 

Yet another aspect of the present invention contemplates the use of a nucleic acid molecule in 
the manufacture of a medicament for the treatment of proliferative and/or inflammatory skin 
disorders or other medical disorders mediated by a growth factor. The proliferative and/or 



NY02:269556.1 



:ODMA\PCDOCS\NY02\269536M -21/ 



-31 - 

inflammatory skin disorder is generally psoriasis or other medical disorders as described above 
and the nucleic acid molecule targets IGF-I, the IGF-I receptor and/or an IGFBP such as 
IGFBP-2 and/or IGFBP-3. 

5 Still a further aspect of the present invention contemplates an agent comprising a nucleic acid 
molecule as hereinbefore defined useful in the treatment of proliferative and/or inflammatory 
skin disorders, such as psoriasis or other medical disorder.. 

The present invention further contemplates the use of the genetic molecules and in particular 
10 the antisense molecules to inhibit the anti-apoptotic activity of IGF-I receptor. Such a use is 
appropriate for the treatment of certain cancers and as adjunct therapy for epidermal hyperplasia 
such as in combination with UV treatment. 

The present invention is further described by the following non-limiting Examples. 

15 
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EXAMPLE 1 

The differentiated human keratinocyte cell line, HaCaT [9] was used in the in vitro assay. Cells 
at passage numbers 33 to 36 were maintained as monolayer cultures in 5% v/v C0 2 at 37°C in 
Keratinocyte-SFM (Gibco) containing EGF and bovine pituitary extract as supplied. Media 
5 containing foetal calf serum were avoided because of the high content of IGF-I binding proteins 
in serum. 

Feeder layer plates of lethal ly irradiated 3T3 fibroblasts were prepared exactly as described by 
Rheinwald and Green [10]. 

10 

EXAMPLE 2 

Cells were grown to 4 days post confluence in 2cm 2 wells with daily medium changes of 
Keratinocyte-SFM, then the medium was changed to DMEM (Cytosystems, Australia), with 
the following additions: 25mM Hepes, 0. 1 9% w/v, sodium bicarbonate, 0.03% w/v glutamine 

1 5 (Sigma Chemical Co, USA), 50IU/ml penicillin and 50ug/ml streptomycin (Flow Laboratories). 
After 24 hours, IGF-I or tIGF-I was added to triplicate wells, at the concentrations indicated, 
in 0.5ml fresh DMEM containing 0.02% v/v bovine serum albumin (Sigma molecular biology 
grade) and incubated for a further 2 1 hours. [ 3 H]-Thymidine (0. 1 uCi/well) was then added and 
the cells incubated for a further 3 hours. The medium was then aspirated and the cells washed 

20 once with ice-cold PBS and twice with ice-cold 10% v/v TCA. The TCA-precipitated 
monolayers were then solubilized with 0.25M NaOH (200ul/well), transferred to scintillation 
vials and radioactivity determined by liquid scintillation counting (Pharmacia Wallac 1410 
liquid scintillation counter). 

25 EXAMPLE 3 

HaCaT conditioned medium (250ul) was concentrated by adding 750ul cold ethanol, incubating 
at -20°C for 2 hours and centrifuging at 16,000g for 20 min at 4°C. The resulting pellet was 
air dried, resuspended thoroughly in non-reducing Laemmli sample buffer, heated to 90 °C for 
5 minutes and separated on 12% w/v SDS-PAGE according to the method of Laemmli (1970). 



NY02:269556.1 



ODMA\PCDOCS\NY02\269556\I - 2I/& 



-33 - 



Separated proteins were electrophoretically transferred to nitrocellulose membrane (0.45mm, 
Schleicher and Schuell, Dassel, Germany) in a buffer containing 25mM Tris, 192mM glycine 
and 20% v/v methanol. IGFBPs were then visualised by the procedure of Hossenlopp et al [ 1 1 ], 
using [ l25 I]-IGF-I, followed by autoradiography. Autoradiographs were scanned in a BioRad 
5 Model GS-670 Imaging Densitometer and band densities were determined using the Molecular 
Analyst program. 

EXAMPLE 4 

Phosphorothioate oligodeoxynucleotides were synthesised by Bresatec, Adelaide, South 

10 Australia, Australia. The following antisense sequences were used: BP3AS2, 5'- GCG CCC 

{SBCf^o NO ■ V ; 

GCT GCA TGA CGC CTG CAA C -3 '-$*m&>*X a 25mer complementary to the start codon 
region of thjhuman IGFB^3 mRNA; BP3AS3, 5'- CGG GCG GCT CAC CTG GAG CTG 
GCG ^^(^^^fa^m^r com P lem ^^f^°^ 1/mtron 1 s P lice site i BP3AS4, 5'- 
AGG CGG CTG ACG GCA CTA -3 ^400^ 6 ) , an' 18mer complementary to a region of the 

1 5 coding sequence lacking RNA secondary structure and oligonucleotide-dimer formation (using 
the computer software "OLIGO for PC"). Since BP3AS4 was found to be ineffective at 
inhibiting IGFBP-3 synthesis, it was used as a control. The following additional control 
ohjo^udeo^ were used: BP3S, 5'- CAG GCG TCA TGC AGC GGG C -3' 

^^^^f arfl8nier sense control sequence equivalent to ih ^^^^°^ r ^^ ; BP3AS2NS, 

20 5'- CGG AGA TGC CGC ATG CCA GCG CAG G -3 ' <f*4&&*$h a 25mer randomised 
sequence with the same GC content as BP3AS2; BP3AS4NS, 5 GAC AGC GTC GGA GCG 
ATC -3^3*0*3^ an^l 8mer randomised sequence with the same GC content as BP3AS4NS. 
Design of the oligonucleotides was based on the human IGFBP-3 cDNA sequence of Spratt et 
a/ [12]. 



25 



Cells were grown to one day post confluence in 2cm 2 wells with daily medium changes of 0.5ml 
Keratinocyte-SFM, then subjected to daily medium changes of Keratinocyte-SFM for a further 
4 days. Daily additions of 0.5ml fresh Keratinocyte-SFM were then continued for a further 7 
days, except that at the time of medium addition, 5ul oligonucleotide in PBS was added to give 
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the final concentrations indicated, then the wells were shaken to mix the oligonucleotide. After 
the final addition, cells were incubated for 24 hours and the medium collected for assay of 
IGFBPs. Cells were then counted after trypsinisation in a Coulter Industrial D Counter, Coulter 
Bedfordshire, UK. Cell numbers after oligonucleotide treatment differed by less than 10%. 

5 

EXAMPLE 5 

HaCaT cells secrete mainly IGFBP-3 (>95%), with the only other IGFBP detectable in HaCaT 
conditioned medium being IGFBP-4 (<5%). The effect on IGFBP-3 and IGFBP-4 synthesis 
of antisense oligonucleotides at two concentrations, 5uM and 0.5uM, was tested. Two 

1 0 oligonucleotides were used, BP3AS2 and BP3AS3, directed against the start site and the intron 
1/exon 1 splice site, respectively of the IGFBP-3 mRNA. As a control, a sense oligonucleotide 
corresponding to the start site was used. As shown in Figures 4A and 4B, all oligonucleotides 
at 5uM caused a significant reduction of IGFBP-3 synthesis compared with untreated cells, 
however, the two antisense oligonucleotides inhibited IGFBP-3 synthesis of approximately 50% 

15 compared to the sense control (Figure 4B). The antisense oligonucleotide directed to the start 
codon appeared to be more effective of the two, the difference being more apparent at the lower 
concentration of 0.5uM. The cells of IGFBP-4 secreted by the HaCaT cells make photographic 
reproduction of the bands on Western ligand blots difficult, however densitometry 
measurements provide adequate relative quantitation. This resulted in the significant 

20 observation that IGFBP-4 levels were unaffected by oligonucleotide addition to the cells, 
suggesting that the observed inhibitory effects on IGFBP-3 are specific. 

To further investigate the inhibitory effects of the more effective of the two antisense 
oligonucleotides, BP3AS2, inhibition by this oligonucleotide at 0.5uM was compared with a 
25 number of control oligonucleotides, including one antisense oligonucleotide to IGFBP-3 that 
had proved to be ineffective at 0.5uM. As shown in Figures 5A and 5B, BP3AS2 was again 
inhibitory, resulting in levels of IGFBP-3 of approximately 50% of the most non-specifically 
inhibitory control oligonucleotide, the randomised equivalent of BP3AS2. The other control 
oligonucleotides caused no reduction in IGFBP-3 levels at 0.5 uM, compared to untreated cells. 
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Of possible significance is the fact that this centre! oHgonucleotide, BP3AS2NS, l.ke BP3AS2 
itself has the highest potential T m of the three control oligonucleotides used in this expenment, 
enhancmg the probability of non-specific base pairing with non-target mRNAs. However, the 
,ack of inhibition of IGFBP-4 secretion by BP3AS2 suggests that this oligonucleot.de 
5 se.ective even compared with the most closely related protein likely to be present in thts cell 
line. 



EXAMPLE 6 

Antisense oligonucleotides to IGFBP2 may be selected from 

10 with one or more^>M*e^^^ 

AGGAGGCGGCTCCCG 



ATTtSGGGGCGAGGGA 
TTCG^GGCGAGGGAG 
T C GGGGbc^AGGGAGG 
CGGGGCGA&GGAGGA 
15 GGGGCGAGGGk^GAG 
GGGCGAGGGAGGkqG 
GGCGAGGGAGGAGG 
GCGAGGGAGGAGGAA 
CGAGGGAGGAGGAAG 
20 GAGGGAGGAGGAAGA 
AGGGAGGAGGAAGAA 
GGGAGGAGGAAGAAG 
V GGAGGAGGAAGAAGC 
frV / GAGGAGGAAGAAGCG 
' 25 AGGAGGAAGAAGCGG 
GGAGGAAGAAGCGGA 
GAGGAAGAAGCGGAG 
AGGAAGAAGCGGAGG 
GGAAGAAGCGGAGGA 
30 GAAGAAGCGGAGGAG 
AAGAAGCGGAGGAGG 
AGAAGCGGAGGAGGC 
GAAGCGGAGGAGGCG 
AAGCGGAGGAGGCGG 
35 AGCGGAGGAGGCGGC 
GCGGAGGAGGCGGCT 
CGGAGGAGGCGGCTC 
GGAGGAGGCGGCTCC 
GAGGAGGCGGCTCCC 



GGAGGCGGCTCCCGC 
GAGGCGGCTCCCGCT 
AGGCGGCTCCCGCTC 
GGCGGCTCCCGCTCG 

gcggctcccgctcgc 
cggctcccgctcgca 
ggctcccgctcgcag 
gctcccgctcgcagg 
ctcccgctcgcaggg 
ccccgctcgcagggc 
:gctcgcagggcc 
cc<^tcgcagggccg 
cgct^gcagggccgt 
gctcgc^gggccgtg 
ctcgcagg^ccgtgc 
tcgcagggccotgca 
cgcagggccgtocac 
gcagggccgtgca* 

CAGGGCCGTGCACC* 
AGGGCCGTGCACCTG 
GGGCCGTGCACCTGC 
GGCCGTGCACCTGCC 
GCCGTGCACCTGCCC 
CCGTGCACCTGCCCG 
CGTGCACCTGCCCGC 
GTGCACCTGCCCGCC 
TGCACCTGCCCGCCC 
GCACCTGCCCGCCCG 



molecules capable of interacting 



CACCTGCCCGCCCGC 
ACCTGCCCGCCCGCC 
CCTGCCCGCCCGCCC 
CTGCCCGCCCGCCCG 
TGCCCGCCCGCCCGC 
GCCCGCCCGCCCGCT 
CCCGCCCGCCCGCTC 
CCGCCCGCCCGCTCG 
CGCCCGCCCGCTCGC 
GCCCGCCCGCTCGCT 
CCCGCCCGCTCGCTC 
CCGCCCGCTCGCTCG 
CGCCCGCTCGCTCGC 
GCCCGCTCGCTCGCT 
CCCGCTCGCTCGCTC 
CCGCTCGCTCGCTCG 
CGCTCGCTCGCTCGC 
GCTCGCTCGCTCGCC 
CTCGCTCGCTCGCCC 
TCGCTCGCTCGCCCG 
CGCTCGCTCGCCCGC 
GCTCGCTCGCCCGCC 
CTCGCTCGCCCGCCG 
.TCGCTCGCCCGCCGC 
5CTCGCCCGCCGCG 
G^TCGCCCGCCGCGC 
CTOSCCCGCCGCGCC 
TCGCC^GCCGCGCCG 
CGCCCGbcGCGCCGC 
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^CCCGCCGCGCCGCG 
CCCGCCGCGCCGCGC 
CCGCCGCGCCGCGCT 
CGCC^CGCCGCGCTG 
5 GCCGchcCGCGCTGC 
CCGCGCOGCGCTGCC 
CGCGCCGOGCTGCCG 
GCGCCGCGOTGCCGA 
CGCCGCGCTOGCGAC 
10 GCCGCGCTGCOGACC 
CCGCGCTGCCGACCG 
CGCGCTGCCGACCGC 
GCGCTGCCGACCGCC 
CGCTGCCGACCGCCA 
15 GCTGCCGACCGCCAG > 
CTGCCGACCGCCAGC 
TGCCGACCGCCAGCA 
GCCGACCGCCAGCAT 
CCGACCGCCAGCATG 
20 CGACCGCCAGCATGC 
GACCGCCAGCATGCT 
ACCGCCAGCATGCTG 
CCGCCAGCATGCTGC 
CGCCAGCATGCTGCC 
25 GCCAGCATGCTGCCG 
CCAGCATGCTGCCGA 
CAGCATGCTGCCGAG 
AGCATGCTGCCGAGA 
GCATGCTGCCGAGAG 
30 CATGCTGCCGAGAGT 
ATGCTGCCGAGAGTG 
TGCTGCCGAGAGTGG 
GCTGCCGAGAGTGGG 
CTGCCGAGAGTGGGC 
35 TGCCGAGAGTGGGCT 
GCCGAGAGTGGGCTG 
CCGAGAGTGGGCTGC 
CGAGAGTGGGCTGCC 
GAGAGTGGGCTGCCC 
40 AGAGTGGGCTGCCCC 
GAGTGGGCTGCCCCG 
AGTGGGCTGCCCCGC 
GTGGGCTGCCCCGCG 
TGGGCTGCCCCGCGC 



GGGCTGCCCCGCGCT 
GGCTGCCCCGCGCTG 
GCTGCCCCGCGCTGC 
CTGCCCCGCGCTGCC 
TGCCCCGCGCTGCCG 
GCCCCGCGCTGCCGC 
CCCCGCGCTGCCGCT 
CCCGCGCTGCCGCTG 
CCGCGCTGCCGCTGC 
CGCGCTGCCGCTGCC 
GCGCTGCCGCTGCCG 
CGCTGCCGCTGCCGC 
GCTGCCGCTGCCGCC 
CTGCCGCTGCCGCCG 
TGCCGCTGCCGCCGC 
GCCGCTGCCGCCGCC 
CCGCTGCCGCCGCCG 
v CGCTGCCGCCGCCGC 
\iCTGCCGCCGCCGCC 
CtGCCGCCGCCGCCG 
TGhCGCCGCCGCCGC 
GCOTCCGCCGCCGCT 
CCGCCGCCGCCGCTG 
CGCCGCCGCCGCTGC 
GCCGCCC^CGCTGCT 
CCGCCGCCGCTGCTG 
CGCCGCCGCTGCTGC 
GCCGCCGCTGOTGCC 
CCGCCGCTGCTGCCG 
CGCCGCTGCTGCC^C 
GCCGCTGCTGCCGCTL 
CCGCTGCTGCCGCTG X 
CGCTGCTGCCGCTGC 
GCTGCTGCCGCTGCT 
CTGCTGCCGCTGCTG 
TGCTGCCGCTGCTGC 
GCTGCCGCTGCTGCC 
CTGCCGCTGCTGCCG 
TGCCGCTGCTGCCGC 
GCCGCTGCTGCCGCT 
CCGCTGCTGCCGCTG 
CGCTGCTGCCGCTGC 
GCTGCTGCCGCTGCT 
CTGCTGCCGCTGCTG 



TGCTGCCGCTGCTGC 

GCTGCCGCTGCTGCT 

CTGCCGCTGCTGCTG 

TGCCGCTGCTGCTGC 

GCCGCTGCTGCTGCT 

CCGCTGCTGCTGCTG 

CGCTGCTGCTGCTGC 

GCTGCTGCTGCTGCT 

CTGCTGCTGCTGCTA 

tgctgctgctgctac 
gctgctgctgctact 
ctgctgctgctactg 
tgctgctgctactgg 
gctgctgctactggg 
ctgctgctactgggc 
tgctgctactgggcg 
gctgctactgggcgc 
ctgctactgggcgcg 
tgctactgggcgcga 
gctactgggcgcgag 
ctactgggcgcgagt 
tactgggcgcgagtg 
actgggcgcgagtgg 
ctgggcgcgagtggc 
tgggcgcgagtggcg 
gggcgcgagtggcgg 
ggcgcgagtggcggc 
gcgcgagtggcggcg 
cgcgagtggcggcgg 
gcgagtggcggcggc 
cgagtggcggcggcg 
gagtggcggcggcgg 
agtggcggcggcggc 
gtggcggcggcggcg 
\ tggcggcggcggcgg 
\ggcggcggcggcggg 
cscggcggcggcgggg 
c&gcggcggcggggc 
gc^sggcggcggggcg 
gcg^scggcggggcgc 

CGGOSK3CGGGGCGCG 
GGCGGGGGGGCGCGC 
GCGGCGGGGCGCGCG 
CGGCGGGGCGCGCGC 
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GteGGGGCGCGCGCG 
GC^GGGCGCGCGCGG 
CGGGGCGCGCGCGGA 
GGGGCGCGCGCGGAG 
5 GGGCGCGCGCGGAGG 
GGCGCGCGCGGAGGT 
GCGCGCGOSGAGGTG 

cgcgcgcgg\ggtgc 

GCGCGCGGAGOTGCT 
10 CGCGCGGAGGTOCTG 
GCGCGGAGGTGCTGT 
CGCGGAGGTGCTGTT 
GCGGAGGTGCTGTTCV 
CGGAGGTGCTGTTCC \ 
15 GGAGGTGCTGTTCCG 
GAGGTGCTGTTCCGC 
AGGTGCTGTTCCGCT 
GGTGCTGTTCCGCTG 
GTGCTGTTCCGCTGC 
20 TGCTGTTCCGCTGCC 
GCTGTTCCGCTGCCC 
CTGTTCCGCTGCCCG 
TGTTCCGCTGCCCGC 
GTTCCGCTGCCCGCC 
25 TTCCGCTGCCCGCCC 
TCCGCTGCCCGCCCT 
CCGCTGCCCGCCCTG 
CGCTGCCCGCCCTGC 
GCTGCCCGCCCTGCA 
30 CTGCCCGCCCTGCAC 
TGCCCGCCCTGCACA 
GCCCGCCCTGCACAC 
CCCGCCCTGCACACC 
CCGCCCTGCACACCC 
35 CGCCCTGCACACCCG 
GCCCTGCACACCCGA 
CCCTGCACACCCGAG 
CCTGCACACCCGAGC 
CTGCACACCCGAGCG 
40 TGCACACCCGAGCGC 
GCACACCCGAGCGCC 
CACACCCGAGCGCCT 
ACACCCGAGCGCCTG 
CACCCGAGCGCCTGG 



ACCCGAGCGCCTGGC 
CCCGAGCGCCTGGCC 
CCGAGCGCCTGGCCG 
CGAGCGCCTGGCCGC 
GAGCGCCTGGCCGCC 
AGCGCCTGGCCGCCT 
GCGCCTGGCCGCCTG 
CGCCTGGCCGCCTGC 
GCCTGGCCGCCTGCG 
CCTGGCCGCCTGCGG 
CTGGCCGCCTGCGGG 
TGGCCGCCTGCGGGC 
GGCCGCCTGCGGGCC 
GCCGCCTGCGGGCCC 
CCGCCTGCGGGCCCC 
CGCCTGCGGGCCCCC 
y GCCTGCGGGCCCCCG 
VcTGCGGGCCCCCGC 

cVgcgggcccccgcc 

TG^GGGCCCCCGCCG 

GCG&QCCCCCGCCGG 

CGGGCCCCCGCCGGT 

GGGCCCCCGCCGGTT 

GGCCCCCGCCGGTTG 

GCCCCCGCCGGTTGC 

CCCCCGCCGGTTGCG 

CCCCGCCGGTTGCGC 

CCCGCCGGTTG^GCC 

CCGCCGGTTGCG^CG 

CGCCGGTTGCGCC^C 

GCCGGTTGCGCCGCCS 

CCGGTTGCGCCGCCCN 

CGGTTGCGCCGCCCG 

GGTTGCGCCGCCCGC 

GTTGCGCCGCCCGCC 

TTGCGCCGCCCGCCG 

TGCGCCGCCCGCCGC 

GCGCCGCCCGCCGCG 

CGCCGCCCGCCGCGG 

GCCGCCCGCCGCGGT 

CCGCCCGCCGCGGTG 

CGCCCGCCGCGGTGG 

GCCCGCCGCGGTGGC 

CCCGCCGCGGTGGCC 



CCGCCGCGGTGGCCG 
CGCCGCGGTGGCCGC 
GCCGCGGTGGCCGCA 
CCGCGGTGGCCGCAG 
CGCGGTGGCCGCAGT 
GCGGTGGCCGCAGTG 
CGGTGGCCGCAGTGG 
GGTGGCCGCAGTGGC 
GTGGCCGCAGTGGCC 
TGGCCGCAGTGGCCG 
GGCCGCAGTGGCCGG 
GCCGCAGTGGCCGGA 
CCGCAGTGGCCGGAG 
CGCAGTGGCCGGAGG 
GCAGTGGCCGGAGGC 
CAGTGGCCGGAGGCG 
AGTGGCCGGAGGCGC 
GTGGCCGGAGGCGCC 
TGGCCGGAGGCGCCC 
GGCCGGAGGCGCCCG 
GCCGGAGGCGCCCGC 
CCGGAGGCGCCCGCA 
CGGAGGCGCCCGCAT 
GGAGGCGCCCGCATG 
GAGGCGCCCGCATGC 
AGGCGC C CGC ATGC C 
GGCGCCCGCATGCCA 
GCGCCCGCATGCCAT 
CGCCCGCATGCCATG 
GC C C GC ATGC CAT GC 
CCCGCATGCCATGCG 
CCGCATGCCATGCGC 
CGCATGCCATGCGCG 
GCATGCCATGCGCGG 
v CATGCCATGCGCGGA 

\ atgccatgcgcggag 
\tgccatgcgcggagc 

GCCATGCGCGGAGCT 
CX3ATGCGCGGAGCTC 
CATOCGCGGAGCTCG 
ATGCGCGGAGCTCGT 
TGCGCGGAGCTCGTC 
GCGCGGkGCTCGTCC 
CGCGGAG&TCGTCCG 
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(SCGGAGCTCGTCCGG 
dsGAGCTCGTCCGGG 

ggXgctcgtccggga 
gagVtcgtccgggag 
5 agctogtccgggagc 
gctcgtccgggagcc 
ctcgtccgggagccg 
tcgtccgg&agccgg 
cgtccggga*s<ccggg 
10 gtccgggagcggggc 
tccgggagccgggct 
ccgggagccgggotg 
cgggagccgggctgc 
gggagccgggctgcgV 
15 ggagccgggctgcgg \ 
gagccgggctgcggc 
agccgggctgcggct 
gccgggctgcggctg 
ccgggctgcggctgc 
20 cgggctgcggctgct 
gggctgcggctgctg 
ggctgcggctgctgc 
gctgcggctgctgct 
ctgcggctgctgctc 
25 tgcggctgctgctcg 
gcggctgctgctcgg 
cggctgctgctcggt 

GGCTGCTGCTCGGTG 
GCTGCTGCTCGGTGT 
30 CTGCTGCTCGGTGTG 
TGCTGCTCGGTGTGC 
GCTGCTCGGTGTGCG 
CTGCTCGGTGTGCGC 
TGCTCGGTGTGCGCC 
35 GCTCGGTGTGCGCCC 
CTCGGTGTGCGCCCG 
TCGGTGTGCGCCCGG 
CGGTGTGCGCCCGGC 
GGTGTGCGCCCGGCT 
40 GTGTGCGCCCGGCTG 
TGTGCGCCCGGCTGG 
GTGCGCCCGGCTGGA 
TGCGCCCGGCTGGAG 
GCGCCCGGCTGGAGG 



CGCCCGGCTGGAGGG 
GCCCGGCTGGAGGGC 
CCCGGCTGGAGGGCG 
CCGGCTGGAGGGCGA 
CGGCTGGAGGGCGAG 
GGCTGGAGGGCGAGG 
GCTGGAGGGCGAGGC 
CTGGAGGGCGAGGCG 
TGGAGGGCGAGGCGT 
GGAGGGCGAGGCGTG 
GAGGGCGAGGCGTGC 
AGGGCGAGGCGTGCG 
GGGCGAGGCGTGCGG 
GGCGAGGCGTGCGGC 
GCGAGGCGTGCGGCG 
CGAGGCGTGCGGCGT 
GAGGCGTGCGGCGTC 
v AGGCGTGCGGCGTCT 
^GGCGTGCGGCGTCTA 
GCGTGCGGCGTCTAC 
COTGCGGCGTCTACA 
GTGbGGCGTCTACAC 
TGCG^CGTCTACACC 
GCGGCCTCTACACCC 

cggcgtcsjacacccc 
ggcgtctaWccccg 
gcgtctacaggccgc 
cgtctacaccgcgcg 
gtctacaccccgcgc 

TCTACACCCCGCGCT 

CTACACCCCGCGCT& 

TACACCCCGCGCTGC\ 

ACACCCCGCGCTGCG 

CACCCCGCGCTGCGG 

ACCCCGCGCTGCGGC 

CCCCGCGCTGCGGCC 

CCCGCGCTGCGGCCA 

CCGCGCTGCGGCCAG 

CGCGCTGCGGCCAGG 

GCGCTGCGGCCAGGG 

CGCTGCGGCCAGGGG 

GCTGCGGCCAGGGGC 

CTGCGGCCAGGGGCT 

TGCGGCCAGGGGCTG 



GCGGCCAGGGGCTGC 
CGGCCAGGGGCTGCG 
GGCCAGGGGCTGCGC 
GCCAGGGGCTGCGCT 
CCAGGGGCTGCGCTG 
CAGGGGCTGCGCTGC 
AGGGGCTGCGCTGCT 
GGGGCTGCGCTGCTA 
GGGCTGCGCTGCTAT 
GGCTGCGCTGCTATC 
GCTGCGCTGCTATCC 
CTGCGCTGCTATCCC 
TGCGCTGCTATCCCC 
GCGCTGCTATCCCCA 
CGCTGCTATCCCCAC 
GCTGCTATCCCCACC 
CTGCTATCCCCACCC 
TGCTATCCCCACCCG 
GCTATCCCCACCCGG 
CTATCCCCACCCGGG 
TATCCCCACCCGGGC 
ATCCCCACCCGGGCT 
TCCCCACCCGGGCTC 
CCCCACCCGGGCTCC 
CCCACCCGGGCTCCG 
CCACCCGGGCTCCGA 
CACCCGGGCTCCGAG 
ACCCGGGCTCCGAGC 
CCCGGGCTCCGAGCT 
CCGGGCTCCGAGCTG 
CGGGCTCCGAGCTGC 
GGGCTCCGAGCTGCC 
GGCTCCGAGCTGCCC 
GCTCCGAGCTGCCCC 
CTCCGAGCTGCCCCT 
\ TCCGAGCTGCCCCTG 
\CCGAGCTGCCCCTGC 
GGAGCTGCCCCTGCA 
GAGCTGCCCCTGCAG 

AGCTGCCCCTGCAGG 
GCTGCCCCTGCAGGC 
CTGCC^CTGCAGGCG 
TGCCCC^GCAGGCGC 
GCCCCTGGAGGCGCT 
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cfccCTGCAGGCGCTG 
CCCTGCAGGCGCTGG 
CCTGCAGGCGCTGGT 
CTGC^GCGCTGGTC 
5 TGCAGG&GCTGGTCA 
GCAGGCGGTGGTCAT 
CAGGCGCT6GTCATG 
AGGCGCTGGTCATGG 

ggcgctggtcAtggg 
10 gcgctggtcatgggc 
cgctggtcatgggcg 
gctggtcatgggcga 

CTGGTCATGGGCGAGv 
TGGTCATGGGCGAGG \ 
15 GGTCATGGGCGAGGG \ 
GTCATGGGCGAGGGC 
TCATGGGCGAGGGCA 
CATGGGCGAGGGCAC 
ATGGGCGAGGGCACT 
20 TGGGCGAGGGCACTT 
GGGCGAGGGCACTTG 
GGCGAGGGCACTTGT 
GCGAGGGCACTTGTG 
CGAGGGCACTTGTGA 
25 GAGGGCACTTGTGAG 
AGGGCACTTGTGAGA 
GGGCACTTGTGAGAA 
GGCACTTGTGAGAAG 
GCACTTGTGAGAAGC 
30 CACTTGTGAGAAGCG 
AC T T GTGAGAAG CGC 
CTTGTGAGAAGCGCC 
TTGTGAGAAGCGCCG 
TGTGAGAAGCGCCGG 
35 GTGAGAAGCGCCGGG 
TGAGAAGCGC CGGGA 
GAGAAGCGCCGGGAC 
AGAAGCGCCGGGACG 
GAAGCGCCGGGACGC 
40 AAGCGCCGGGACGCC 
AGCGCCGGGACGCCG 
GCGCCGGGACGCCGA 
CGCCGGGACGCCGAG 
GCCGGGACGCCGAGT 



CCGGGACGCCGAGTA 
CGGGACGCCGAGTAT 
GGGACGCCGAGTATG 
GGACGCCGAGTATGG 
GACGCCGAGTATGGC 
ACGCCGAGTATGGCG 
CGCCGAGTATGGCGC 
GCCGAGTATGGCGCC 
CCGAGTATGGCGCCA 
CGAGTATGGCGCCAG 
GAGTATGGCGCCAGC 
AGTATGGCGCCAGCC 
GTATGGCGCCAGCCC 
TATGGCGCCAGCCCG 
ATGGCGCCAGCCCGG 
TGGCGCCAGCCCGGA 
GGCGCCAGCCCGGAG 
, GCGCCAGCCCGGAGC 
\CGCCAGCCCGGAGCA 
\cCAGCCCGGAGCAG 

cSagcccggagcagg 
cagcccggagcaggt 

AGCCCGGAGCAGGTT 

GCCCG&AGCAGGTTG 

CCCGGAGCAGGTTGC 

CCGGAGCA^GTTGCA 

CGGAGCAGC^TGCAG 

GGAGCAGGTTGCAGA 

GAGCAGGTTGCAGAC 

AGCAGGTTGCAGA^A 

GCAGGTTGCAGACAK 

CAGGTTGCAGACAATN 

AGGTTGCAGACAATG 

GGTTGCAGACAATGG 

GTTGCAGACAATGGC 

TTGCAGACAATGGCG 

TGCAGACAATGGCGA 

GCAGACAATGGCGAT 

CAGACAATGGCGATG 

AGAC AATGGC GAT GA 

GACAATGGCGATGAC 

ACAATGGCGATGACC 

CAATGGCGATGACCA 

AATGGCGATGACCAC 



ATGGCGATGACCACT 
TGGCGATGACCACTC 
GGCGATGACCACTCA 
GCGATGACCACTCAG 
CGATGACCACTCAGA 
GATGACCACTCAGAA 
ATG AC C ACTC AG AAG 
TGACCACTCAGAAGG 
GACCACTCAGAAGGA 
ACCACTCAGAAGGAG 
C C ACT C AG AAGG AGG 
C AC T C AG AAGG AGG C 
ACTCAGAAGGAGGCC 
CTCAGAAGGAGGCCT 
TCAGAAGGAGGCCTG 
CAGAAGGAGGCCTGG 
AGAAGGAGGCCTGGT 
GAAGGAGGCCTGGTG 
AAGGAGG C C TGGT GG 
AGGAGGCCTGGTGGA 
GGAGGCCTGGTGGAG 
GAGGCCTGGTGGAGA 
AGGCCTGGTGGAGAA 
GGCCTGGTGGAGAAC 
GCCTGGTGGAGAACC 
CCTGGTGGAGAACCA 
CTGGTGGAGAACCAC 
TGGTGG AG AAC C ACG 
GGTGGAG AAC C ACGT 
GTGGAGAACCACGTG 
TGGAGAACCACGTGG 
GGAGAACCACGTGGA 
GAGAACCACGTGGAC 
AG AAC C ACGTGG AC A 
\ GAACCACGTGGACAG 

\aaccacgtggacagc 
accacgtggacagca 
cSacgtggacagcac 

CACGTGGACAGCACC 

ACCTGGACAGCACCA 

CGTGGACAGCACCAT 

GTGGACAGCACCATG 

TGGACAGCACCATGA 

GGACAGCACCATGAA 
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GkCAGCACCATGAAC 

ac\gcaccatgaaca 
cagJsaccatgaacat 

AGCA&ATGAACATG 
5 GCACCATGAACATGT 
C AC CAT GAAC AT G T T 
AC C ATG AivSJAT GT T G 
CCATGAACA^GTTGG 
CATGAACATGTNTGGG 
10 ATGAACATGTTGGGC 
TGAACATGTTGGGTC 
GAACATGTTGGGCGSi 

aacatgttgggcggg\ 
acatgttgggcgggg \ 

15 catgttgggcggggg 
atgttgggcggggga 
tgttgggcgggggag 
gttgggcgggggagg 
ttgggcgggggaggc 

20 tgggcgggggaggca 
gggcgggggaggcag 

GGCGGGGGAGGCAGT 
GCGGGGGAGGCAGTG 
CGGGGGAGGCAGTGC 
25 GGGGGAGGCAGTGCT 
GGGGAGGCAGTGCTG 
GGGAGGCAGTGCTGG 
GGAGGCAGTGCTGGC 
GAGGCAGTGCTGGCC 
30 AGGCAGTGCTGGCCG 
GGCAGTGCTGGCCGG 
GCAGTGCTGGCCGGA 
CAGTGCTGGCCGGAA 
AGTGCTGGCCGGAAG 
35 GTGCTGGCCGGAAGC 
TGCTGGCCGGAAGCC 
GCTGGCCGGAAGCCC 
CTGGCCGGAAGCCCC 
TGGCCGGAAGCCCCT 
40 GGCCGGAAGCCCCTC 
GCCGGAAGCCCCTCA 
CCGGAAGCCCCTCAA 
CGGAAGCCCCTCAAG 
GGAAGCCCCTCAAGT 



GAAGCCCCTCAAGTC 
AAGCCCCTCAAGTCG 
AGCCCCTCAAGTCGG 
GCCCCTCAAGTCGGG 
CCCCTCAAGTCGGGT 
CCCTCAAGTCGGGTA 
CCTCAAGTCGGGTAT 
CTCAAGTCGGGTATG 
T C AAGT C GGGT AT G A 
CAAGTCGGGTATGAA 
AAGTCGGGTATGAAG 
AGT C GGGT ATG AAGG 
GTCGGGTATGAAGGA 
TCGGGTATGAAGGAG 
C GGGT ATG AAGG AG C 
GGGTATGAAGGAGCT 
V GGTATGAAGGAGCTG 

\tatgaaggagctgg 
•Atgaaggagctggc 
at&aaggagctggcc 
tgaaggagctggccg 

GAAGGAGCTGGCCGT 
AAGGAGCTGGCCGTG 
AGGAGCTGGCCGTGT 
GGAGCTGckcGTGTT 

gagctggccVtgttc 

agctggccgt§ttcc 

gctggccgtgttsccg 

ctggccgtgttcogg 

tggccgtgttccggg 

ggccgtgttccggg^ 

gccgtgttccgggag \ 

ccgtgttccgggaga 

cgtgttccgggagaa 

gtgttccgggagaag 

TGTT C CGGGAGAAGG 

GTTCCGGGAGAAGGT 

TTCCGGGAGAAGGTC 

TCCGGGAGAAGGTCA 

CCGGGAGAAGGTCAC 

CGGGAGAAGGTCACT 

GGGAGAAGGTCACTG 

GGAGAAGGTCACTGA 

GAGAAGGTCACTGAG 



AGAAGGTCACTGAGC 

GAAGGTCACTGAGCA 

AAGGTCACTGAGCAG 

AGGTCACTGAGCAGC 

GGTCACTGAGCAGCA 

GTCACTGAGCAGCAC 

TCACTGAGCAGCACC 

CACTGAGCAGCACCG 

ACTGAGCAGCACCGG 

C T GAG C AG C AC C GG C . 

TGAGCAGCACCGGCA 

GAGCAGCACCGGCAG 

AGCAGCACCGGCAGA 

GCAGCACCGGCAGAT 

CAGCACCGGCAGATG 

AGCACCGGCAGATGG 

GCACCGGCAGATGGG 

CACCGGCAGATGGGC 

ACCGGCAGATGGGCA 

CCGGCAGATGGGCAA 

CGGCAGATGGGCAAG 

GGCAGATGGGCAAGG 

GCAGATGGGCAAGGG 

CAGATGGGCAAGGGT 

AGATGGGCAAGGGTG 

GATGGGCAAGGGTGG 

ATGGGCAAGGGTGGC 

TGGGCAAGGGTGGCA 

GGGCAAGGGTGGCAA 

GGCAAGGGTGGCAAG 

GCAAGGGTGGCAAGC 

CAAGGGTGGCAAGCA 

AAGGGTGGCAAGCAT 

AGGGTGGCAAGCATC 

v gggtggcaagcatca 
\ ggtggcaagcatcac 
Xgtggcaagcatcacc 
tggcaagcatcacct 
g^aagcatcacctt 
gca^gcatcaccttg 
caagcatcaccttgg 
aagcat^ccttggc 
agcatcagcttggcc 
gcatcacc^tggcct 
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C\TCACCTTGGCCTG 
ATOACCTTGGCCTGG 
TCAOCTTGGCCTGGA 
CACCTOGGCCTGGAG 
5 ACCTTGGCCTGGAGG 
CCTTGGCCTGGAGGA 
CTTGGCCT^GAGGAG 
TTGGCCTGGAGGAGC 
TGGCCTGGAGQAGCC 
10 GGCCTGGAGGAQCCC 
GCCTGGAGGAGC^CA 

cctggaggagcccaa 
ctggaggagcccaag. 
tggaggagcccaaga\ 

15 GGAGGAGCCCAAGAA \ 
GAGGAGCCCAAGAAG 
AGGAGCCCAAGAAGC - 
GGAGCCCAAGAAGCT 
GAGCCCAAGAAGCTG 
20 AGCCCAAGAAGCTGC 
GCCCAAGAAGCTGCG 
CCCAAGAAGCTGCGA 
CCAAGAAGCTGCGAC 
CAAGAAGCTGCGACC 
25 AAGAAGCTGCGACCA 
AGAAGCTGCGACCAC 
GAAGCTGCGACCACC 
AAGCTGCGACCACCC 
AGCTGCGACCACCCC 
30 GCTGCGACCACCCCC 
CTGCGACCACCCCCT 
TGCGACCACCCCCTG 
GCGACCACCCCCTGC 
CGACCACCCCCTGCC 
35 GACCACCCCCTGCCA 
ACCACCCCCTGCCAG 
CCACCCCCTGCCAGG 
CACCCCCTGCCAGGA 
ACCCCCTGCCAGGAC 
40 CCCCCTGCCAGGACT 
CCCCTGCCAGGACTC 
CCCTGCCAGGACTCC 
CCTGCCAGGACTCCC 
CTGCCAGGACTCCCT 



TGCCAGGACTCCCTG 
GCCAGGACTCCCTGC 
CCAGGACTCCCTGCC 
CAGGACTCCCTGCCA 
AGGACTCCCTGCCAA 
GGACTCCCTGCCAAC 
GACTCCCTGCCAACA 
ACTCCCTGCCAACAG 
CTCCCTGCCAACAGG 
TCCCTGCCAACAGGA 
CCCTGCCAACAGGAA 
CCTGCCAACAGGAAC 
CTGCCAACAGGAACT 
TGCCAACAGGAACTG 
GCCAACAGGAACTGG 
CCAACAGGAACTGGA 
CAACAGGAACTGGAC 
V AACAGGAACTGGACC 
\ACAGGAACTGGACCA 

\aggaactggaccag 
Mgaactggaccagg 
ggWtggaccaggt 

GAA%GGACCAGGTC 

AACTGGACCAGGTCC 

ACTGGACCAGGTCCT 

CTGGACd^GGTCCTG 

TGGACCAG^TCCTGG 

GGACCAGGTGCTGGA 

GACCAGGTCCTGGAG 

ACCAGGTCCTGG^GC 

CCAGGTCCTGGAG^G 

CAGGTCCTGGAGCGG. 

AGGTCCTGGAGCGGA^ 

GGTCCTGGAGCGGAT 

GTCCTGGAGCGGATC 

TCCTGGAGCGGATCT 

CCTGGAGCGGATCTC 

CTGGAGCGGATCTCC 

TGGAGCGGATCTCCA 

GGAGCGGATCTCCAC 

GAGCGGATCTCCACC 

AGCGGATCTCCACCA 

GCGGATCTCCACCAT 

CGGATCTCCACCATG 



GGATCTCCACCATGC 
GATCTCCACCATGCG 
ATCTCCACCATGCGC 
TCTCCACCATGCGCC 
CTCCACCATGCGCCT 
TCCACCATGCGCCTT 
CCACCATGCGCCTTC 
CACCATGCGCCTTCC 
ACCATGCGCCTTCCG 
GCATGCGCCTTCCGG 
CATGCGCCTTCCGGA 
ATGCGCCTTCCGGAT 
TGCGCCTTCCGGATG 
GCGCCTTCCGGATGA 
CGCCTTCCGGATGAG 
GCCTTCCGGATGAGC 
CCTTCCGGATGAGCG 
CTTCCGGATGAGCGG 
TTCCGGATGAGCGGG 
TCCGGATGAGCGGGG 
CCGGATGAGCGGGGC 
CGGATGAGCGGGGCC 
GGATGAGCGGGGCCC 
GATGAGCGGGGCCCT 
ATGAGCGGGGCCCTC 
TGAGCGGGGCCCTCT 
GAGCGGGGCCCTCTG 
AGCGGGGCCCTCTGG 
GCGGGGCCCTCTGGA 
CGGGGCCCTCTGGAG 
GGGGCCCTCTGGAGC 
GGGCCCTCTGGAGCA 
GGCCCTCTGGAGCAC 
GCCCTCTGGAGCACC 
V CCCTCTGGAGCACCT 
\ CCTCTGGAGCACCTC 
NlTCTGGAGCACCTCT 
TCTGGAGCACCTCTA 
CT&5AGCACCTCTAC 
TCG^GCACCTCTACT 
GGAGCACCTCTACTC 
GAGCACCTCTACTCC 
AGCACCTteTACTCCC 

gcacctct\c tccct 
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CA^CTCTACTCCCTG 
ACOTCTACTCCCTGC 
CCTOTACTCCCTGCA 
CTCTACTCCCTGCAC 
5 TCTAOTCCCTGCACA 
CTACTCiCCTGCACAT 
TACTCCOTGCACATC 
ACTCCCTGCACATCC 
CTCCCTGC^CATCCC 
10 TCCCTGCACATCCCC 
CCCTGCACATOCCCA 
CCTGCACATCCGCAA 
CTGCACATCCCCAAC 
TGCACATCCCCAAGT 

15 gcacatccccaact& 
cacatccccaactgt\ 
acatccccaactgtg n 
catccccaactgtga 
atccccaactgtgac 
. 20 tccccaactgtgaca 
ccccaactgtgacaa 
cccaactgtgacaag 
ccaactgtgacaagc 
caactgtgacaagca 
25 aactgtgacaagcat 
actgtgacaagcatg 
ctgtgacaagcatgg 
tgtgacaagcatggc 
gtgacaagcatggcc 

30 TGACAAGCATGGCCT 
GACAAGCATGGCCTG 
ACAAGCATGGCCTGT 
CAAGCATGGCCTGTA 
AAGCATGGCCTGTAC 
35 AGCATGGCCTGTACA 
GCATGGCCTGTACAA 
CATGGCCTGTACAAC 
ATGGCCTGTACAACC 
TGGCCTGTACAACCT 
40 GGCCTGTACAACCTC 
GCCTGTACAACCTCA 
CCTGTACAACCTCAA 
CTGTACAACCTCAAA 
TGTACAACCTCAAAC 



GTACAACCTCAAACA 

TACAACCTCAAACAG 

ACAACCTCAAACAGT 

CAACCTCAAACAGTG 

AACCTCAAACAGTGC 

ACCTCAAACAGTGCA 

CCTCAAACAGTGCAA 

CTCAAACAGTGCAAG 

TCAAACAGTGCAAGA 

C AAAC AGT G C AAGAT 

AAACAGTGCAAGATG 

AACAGTGCAAGATGT 

ACAGTGCAAGATGTC 

CAGTGCAAGATGTCT 

AGTGCAAGATGTCTC 

GTGCAAGATGTCTCT 

TGCAAGATGTCTCTG 

GCAAGATGTCTCTGA 

CAAGATGTCTCTGAA 

AAGATGTCTCTGAAC 

\ agatgtctctgaacg 
Ngatgtctctgaacgg 
atgtctctgaacggg 
totctctgaacgggc 
gtctctgaacgggca 
tctc^aacgggcag 
ctctg^acgggcagc 
tctgaacgggcagcg 

CTGAACGG^AGCGT 

TGAACGGGCAGCGTG 

GAACGGGCAGOSTGG 

AACGGGCAGCGTG^G 

ACGGGCAGCGTGGG& 

CGGGCAGCGTGGGGA 

GGGCAGCGTGGGGAG 

GGCAGCGTGGGGAGT 

GCAGCGTGGGGAGTG 

CAGCGTGGGGAGTGC 

AGCGTGGGGAGTGCT 

GCGTGGGGAGTGCTG 

CGTGGGGAGTGCTGG 

GTGGGGAGTGCTGGT 

TGGGGAGTGCTGGTG 

GGGGAGTGCTGGTGT 



GGGAGTGCTGGTGTG 
GGAGTGCTGGTGTGT 
GAGTGCTGGTGTGTG 
AGTGCTGGTGTGTGA 
GTGCTGGTGTGTGAA 
TGCTGGTGTGTGAAC 
GCTGGTGTGTGAACC 
CTGGTGTGTGAACCC 
TGGTGTGTGAACCCC 
GGTGTGTGAACCCCA 
GTGTGTGAACCCCAA 
TGTGTGAACCCCAAC 
GTGTGAACCCCAACA 
TGTGAACCCCAACAC 
GTGAACCCCAACACC 
TGAACCCCAACACCG 
GAACCCCAACACCGG 
AACCCCAACACCGGG 
AC C C C AAC AC C GGG A 
CCCCAACACCGGGAA 
CCCAACACCGGGAAG 
CCAACACCGGGAAGC 
CAACACCGGGAAGCT 
AACACCGGGAAGCTG 
ACACCGGGAAGCTGA 
CACCGGGAAGCTGAT 
ACCGGGAAGCTGATC 
CCGGGAAGCTGATCC 
CGGGAAGCTGATCCA 
GGGAAGCTGATCCAG 
GGAAGCTGATCCAGG 
GAAGCTGATCCAGGG 
AAGCTGATCCAGGGA 
AGCTGATCCAGGGAG 
GCTGATCCAGGGAGC 
CTGATCCAGGGAGCC 
\ TGATCCAGGGAGCCC 
NGATCCAGGGAGCCCC 
ATCCAGGGAGCCCCC 
TCCAGGGAGCCCCCA 
CCAGGGAGCCCCCAC 
CAGGGAGCCCCCACC 
AGGGAfeCCCCCACCA 
GGGAGCfcCCCACCAT 
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&GAGCCCCCACCATC 
GAGCCCCCACCATCC 
AGfcCCCCACCATCCG 
GCCfcCCACCATCCGG 
5 CCCOSACCATCCGGG 

ccccaJscatccgggg 

CCCACckTCCGGGGG 
CCACCATGGGGGGGG 
CACCATCCGGGGGGA 
10 ACCATCCGGGGGGAC 
CCATCCGGGGG^ACC 
CAT C C GGGGGG At^C C 
ATCCGGGGGGACCOC 
TCCGGGGGGACCCCGV 
15 CCGGGGGGACCCCGA \ 
CGGGGGGACCCCGAG 
GGGGGGACCCCGAGT 
GGGGGACCCCGAGTG 
GGGGACCCCGAGTGT 
20 GGGACCCCGAGTGTC 
GGACCCCGAGTGTCA 
GACCCCGAGTGTCAT 
ACCCCGAGTGTCATC 
CCCCGAGTGTCATCT 
25 CCCGAGTGTCATCTC 
CCGAGTGTCATCTCT 
CGAGTGTCATCTCTT 
GAGTGTCATCTCTTC 
AGTGTCATCTCTTCT 
30 GTGTCATCTCTTCTA 
TGTCATCTCTTCTAC 
GTCATCTCTTCTACA 
TCATCTCTTCTACAA 
CATCTCTTCTACAAT 
35 ATCTCTTCTACAATG 
TCTCTTCTACAATGA 
CTCTTCTACAATGAG 
TCTTCTACAATGAGC 
CTTCTACAATGAGCA 
40 TTCTACAATGAGCAG 
TCTACAATGAGCAGC 
CTACAATGAGCAGCA 
TACAATGAGCAGCAG 
ACAATGAGCAGCAGG 



CAATGAGCAGCAGGA 

AATGAGCAGCAGGAG 

ATGAGCAGCAGGAGG 

TGAGCAGCAGGAGGC 

GAGCAGCAGGAGGCT 

AGCAGCAGGAGGCTT 

GCAGCAGGAGGCTTG 

CAGCAGGAGGCTTGC 

AGCAGGAGGCTTGCG 

GCAGGAGGCTTGCGG 

CAGGAGGCTTGCGGG 

AGGAGGCTTGCGGGG 

GGAGGCTTGCGGGGT 

GAGGCTTGCGGGGTG 

AGGCTTGCGGGGTGC 

ggcttgcggggtgca 
gcttgcggggtgcac 
\ cttgcggggtgcaca 
Nttgcggggtgcacac 

TiSCGGGGTGCACACC 

GCX5GGGT G C AC AC C C 

CGG^GTGCACACCCA 

GGGGTSCACACCCAG 

GGGTGckCACCCAGC 

GGTGCACACCCAGCG 

GTGCACACC^AGCGG 

TGC AC AC C C A&CGGA 

GCACACCCAGCG<^AT 

CACACCCAGCGGA^G 

ACACCCAGCGGATGG, 

CACCCAGCGGATGCA > 

ACCCAGCGGATGCAG 

CCCAGCGGATGCAGT 

CCAGCGGATGCAGTA 

CAGCGGATGCAGTAG 

AGCGGATGCAGTAGA 

GCGGATGCAGTAGAC 

CGGATGCAGTAGACC 

GGATGCAGTAGACCG 

GATGCAGTAGACCGC 

ATGCAGTAGACCGCA 

TGCAGTAGACCGCAG 

GCAGTAGACCGCAGC 

CAGTAGACCGCAGCC 



AGTAGACCGCAGCCA 
GTAGACCGCAGCCAG 
TAGACCGCAGCCAGC 
AGACCGCAGCCAGCC 
GACCGCAGCCAGCCG 
ACCGCAGCCAGCCGG 
CCGCAGCCAGCCGGT 
CGCAGCCAGCCGGTG 
GCAGCCAGCCGGTGC 
CAGCCAGCCGGTGCC 
AGCCAGCCGGTGCCT 
GCCAGCCGGTGCCTG 
CCAGCCGGTGCCTGG 
CAGCCGGTGCCTGGC 
AGCCGGTGCCTGGCG 
GCCGGTGCCTGGCGC 
CCGGTGCCTGGCGCC 
CGGTGCCTGGCGCCC 
GGTGCCTGGCGCCCC 
GTGCCTGGCGCCCCT 
TGCCTGGCGCCCCTG 
GCCTGGCGCCCCTGC 
CCTGGCGCCCCTGCC 
CTGGCGCCCCTGCCC 
TGGCGCCCCTGCCCC 
GGCGCCCCTGCCCCC 
GCGCCCCTGCCCCCC 
CGCCCCTGCCCCCCG 
GCCCCTGCCCCCCGC 
CCCCTGCCCCCCGCC 
CCCTGCCCCCCGCCC 
CCTGCCCCCCGCCCC 
CTGCCCCCCGCCCCT 
\ TGCCCCCCGCCCCTC 

\gccccccgcccctct 
Scccccgcccctctc 
cccccgcccctctcc 
ccccgcccctctcca 
cccg&ccctctccaa 

CCGCchCTCTCCAAA 
CGCCCCTCTCCAAAC 
GCCCCTCTCCAAACA 
CCCCTCTCC^AACAC 
CCCTCTCCAA^CACC 
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C?lSTCTCCAAACACCG 
CT&TCCAAACACCGG 
TCTCCAAACACCGGC 
CTCCA?^ACACCGGCA 
5 TCCAAM5ACCGGCAG 
CCAAACACCGGCAGA 
CAAACACCd^CAGAA 
AAACACCGGC^GAAA 
AACACCGGCAGAAAA 
10 ACACCGGCAGAAAAC 
CACCGGCAGAAAAOG 
ACCGGCAGAAAACGG, 
CCGGCAGAAAACGGA \ 
CGGCAGAAAACGGAG \ 
15 GGCAGAAAACGGAGA 
GCAGAAAACGGAGAG 
CAGAAAACGGAGAGT 
AGAAAAC GGAGAGT G 
GAAAACGGAGAGTGC 
20 AAAACGGAGAGTGCT 
AAACGGAGAGTGCTT 
AACGGAGAGTGCTTG 
ACGGAGAGTGCTTGG 
CGGAGAGTGCTTGGG 
25 GGAGAGTGCTTGGGT 
GAGAGTGCTTGGGTG 
AGAGTGCTTGGGTGG 
GAGTGCTTGGGTGGT 
AGTGCTTGGGTGGTG 
30 GTGCTTGGGTGGTGG 
TGCTTGGGTGGTGGG 
GCTTGGGTGGTGGGT 
CTTGGGTGGTGGGTG 
TTGGGTGGTGGGTGC 
35 TGGGTGGTGGGTGCT 
GGGTGGTGGGTGCTG 
GGTGGTGGGTGCTGG 
GTGGTGGGTGCTGGA 
TGGTGGGTGCTGGAG 
40 GGTGGGTGCTGGAGG 
GTGGGTGCTGGAGGA 
TGGGTGCTGGAGGAT 
GGGTGCTGGAGGATT 
GGTGCTGGAGGATTT 



GTGCTGGAGGATTTT 
TGCTGGAGGATTTTC 
GCTGGAGGATTTTCC 
CTGGAGGATTTTCCA 
TGGAGGATTTTCCAG 
GGAGGATTTTCCAGT 
GAGGATTTTCCAGTT 
AGGATTTTCCAGTTC 
GGATTTTCCAGTTCT 
GATTTTCCAGTTCTG 
ATTTTCCAGTTCTGA 
TTTTCCAGTTCTGAC 
TTTCCAGTTCTGACA 
TTCCAGTTCTGACAC 
TCCAGTTCTGACACA 
CCAGTTCTGACACAC 
v CAGTTCTGACACACG 
\AGTTCTGACACACGT 
GTTCTGACACACGTA 
TTCTGACACACGTAT 
TCTGACACACGTATT 
CTGACACACGTATTT 
TGACACACGTATTTA 
GACACACGTATTTAT 

acacacg\atttata 
cacacgtaVttatat 
acacgtatt\atatt 

CACGTATTTATATTT 

ACGTATTTATATTTG 

CGTATTTATATTT^G 

GTATTTATATTTGCMV 

TATTTATATTTGGAA 

ATTTATATTTGGAAA 

TTTATATTTGGAAAG 

TTATATTTGGAAAGA 

TATATTTGGAAAGAG 

ATATTTGGAAAGAGA 

TATTTGGAAAGAGAC 

ATTTGGAAAGAGACC 

TTTGGAAAGAGACCA 

TTGGAAAGAGACCAG 

TGGAAAGAGACCAGC 

GGAAAGAGACCAGCA 

GAAAGAGACCAGCAC 



AAAGAGACCAGCACC 
AAGAGACCAGCACCG 
AGAGAC C AGC ACCGA 
GAGACCAGCACCGAG 

AG AC C AGC AC C GAG C 
GACCAGCACCGAGCT 
ACCAGCACCGAGCTC 
CCAGCACCGAGCTCG 
CAGCACCGAGCTCGG 
AGCACCGAGCTCGGC 
GCACCGAGCTCGGCA 
CACCGAGCTCGGCAC 
ACCGAGCTCGGCACC 
CCGAGCTCGGCACCT 
CGAGCTCGGCACCTC 
GAGCTCGGCACCTCC 
AGCTCGGCACCTCCC 
GCTCGGCACCTCCCC 
CTCGGCACCTCCCCG 
TCGGCACCTCCCCGG 
CGGCACCTCCCCGGC 
GGCACCTCCCCGGCC 
GCACCTCCCCGGCCt 
CACCTCCCCGGCCTC 
ACCTCCCCGGCCTCT 
CCTCCCCGGCCTCTC 
CTCCCCGGCCTCTCT 
TCCCCGGCCTCTCTC 
CCCCGGCCTCTCTCT 
CCCGGCCTCTCTCTT 
CCGGCCTCTCTCTTC 
CGGCCTCTCTCTTCC 
GGCCTCTCTCTTCCC 
v GCCTCTCTCTTCCCA 

\ cctctctcttcccag 
\tctctcttcccagc 
txstctcttcccagct 
ctctcttcccagctg 
tctcttcccagctgc 
ctcttcccagctgca 

TCTTCCOAGCTGCAG 
CTTCCCAGCTGCAGA 
TTCCCAGCT^CAGAT 
TCCCAGCTGCAGATG 
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WCAGCTGCAGATGC 
C^AGCTGCAGATGCC 
CAGCTGCAGATGCCA 
AGCTSCAGATGCCAC 
5 GCTGcXpATGCCACA 
CTGCAGATGCCACAC 
TGCAGATGCCACACC 
GCAGATGCOACACCT 
CAGATGCCACACCTG 

10 agatgccacac\tgc 

GATGCCACACCTC^CT 
ATGCCACACCTGCTC 
TGCCACACCTGCTCCv 
GCCACACCTGCTCCT \^ 
15 CCACACCTGCTCCTT 
CACACCTGCTCCTTC 
ACACCTGCTCCTTCT 
CACCTGCTCCTTCTT 
ACCTGCTCCTTCTTG 
20 CCTGCTCCTTCTTGC 
CTGCTCCTTCTTGCT 
TGCTCCTTCTTGCTT 
GCTCCTTCTTGCTTT 
CTCCTTCTTGCTTTC 
25 TCCTTCTTGCTTTCC 
CCTTCTTGCTTTCCC 
CTTCTTGCTTTCCCC 
TTCTTGCTTTCCCCG 
TCTTGCTTTCCCCGG 
30 CTTGCTTTCCCCGGG 
TTGCTTTCCCCGGGG 
TGCTTTCCCCGGGGG 
GCTTTCCCCGGGGGA 
CTTTCCCCGGGGGAG 
35 TTTCCCCGGGGGAGG 
TTCCCCGGGGGAGGA 
TCCCCGGGGGAGGAA 
CCCCGGGGGAGGAAG 
CCCGGGGGAGGAAGG 
40 CCGGGGGAGGAAGGG 
CGGGGGAGGAAGGGG 
GGGGGAGGAAGGGGG 
GGGGAGGAAGGGGGT 
GGGAGGAAGGGGGTT 
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GGAGGAAGGGGGTTG 
GAGGAAGGGGGTTGT 
AGGAAGGGGGTTGTG 
GGAAGGGGGTTGTGG 
GAAGGGGGTTGTGGT 
AAGGGGGTTGTGGTC 
AGGGGGTTGTGGTCG 
GGGGGTTGTGGTCGG 
GGGGTTGTGGTCGGG 
GGGTTGTGGTCGGGG 
GGTTGTGGTCGGGGA 
GTTGTGGTCGGGGAG 
TTGTGGTCGGGGAGC 
TGTGGTCGGGGAGCT 
GTGGTCGGGGAGCTG 
TGGTCGGGGAGCTGG 
v GGTCGGGGAGCTGGG 

\gtcggggagctgggg 

\cGGGGAGCTGGGGT 
C&GGGAGCTGGGGTA 
GG^GAGCTGGGGTAC 

gggXgctggggtaca 

ggagotggggtacag 

gagctggggtacagg 

agctgggotacaggt 

gctggggtagaggtt 

ctggggtacaggttt 

tggggtacaggstttg 

ggggtacaggttxgg 

gggtacaggtttggks 

ggtacaggtttgggg. 

gtacaggtttggggan 

tacaggtttggggag 

acaggtttggggagg 

caggtttggggaggg 

aggtttggggagggg 

ggtttggggaggggg 

gtttggggaggggga 

tttggggagggggaa 

TTGGGGAGGGGGAAG 
TGGGGAGGGGGAAGA 
GGGGAGGGGGAAGAG 
GGGAGGGGGAAGAGA 
GGAGGGGGAAGAGAA 



GAGGGGGAAGAGAAA 
AGGGGGAAGAGAAAT 
GGGGGAAGAGAAATT 
GGGGAAGAGAAATTT 
GGGAAGAGAAATTTT 
GGAAGAGAAATTTTT 
GAAGAGAAATTTTTA 
AAGAG AAAT T T TT AT 
AGAGAAATTTTTATT 
GAGAAATTTTTATTT 
AGAAATTTTTATTTT 
GAAATTTTTATTTTT 
AAATTTTTATTTTTG 
AATTTTTATTTTTGA 
ATTTTTATTTTTGAA 
TTTTTATTTTTGAAC 
TTTTATTTTTGAACC 
TTTATTTTTGAACCC 
TTATTTTTGAACCCC 
TATTTTTGAACCCCT 
ATTTTTGAACCCCTG 
TTTTTGAACCCCTGT 
TTTTGAACCCCTGTG 
TTTGAACCCCTGTGT 
TTGAACCCCTGTGTC 
TGAACCCCTGTGTCC 
GAACCCCTGTGTCCC 
AACCCCTGTGTCCCT 
ACCCCTGTGTCCCTT 
CCCCTGTGTCCCTTT 
CCCTGTGTCCCTTTT 
CCTGTGTCCCTTTTG 
CTGTGTCCCTTTTGC 
, TGTGTCCCTTTTGCA 
\ GTGTCCCTTTTGCAT 
NtGTCCCTTTTGCATA 
GteCCTTTTGCATAA 
TCCCTTTTGCATAAG 
CCCrfcTTGCATAAGA 
CCTTTT^CATAAGAT 
CTTTTGC^TAAGATT 
TTTTGCATA^GATTA 
TTTGCATAAGATTAA 
TTGCATAAGATTAAA 
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Vgcataagattaaag 
gcataagattaaagg 
cataagattaaagga 
ata&gattaaaggaa 

5 taagattaaaggaag 
aagattaaaggaagg 
agattAaaggaagga 
gattaaaggaaggaa 
attaaagsaaggaaa 

10 ttaaaggaaggaaaa 
taaaggaaggaaaag 
aaaggaaggaaaagt 
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EXAMPLE 7 

Antisense oligonucleotides to IGFBP3 may be selected from molecules capable of interacting 

with one or more ofthe4 611owing - s <j 



rCAGCGCCCAGCCG 
20 TC\GCGCCCAGCCGC 
CAGbGCCCAGCCGCT 
AGCGChCAGCCGCTT 
GCGCCCA&CCGCTTC 
CGCCCAGCCS^TTCC 

25 GCCCAGCCGCr 
CCCAGCCGCTTCC 
CCAGCCGCTTCCTGC 
CAGCCGCTTCCTGCC 
AGCCGCTTCCTGCCT 
30 GCCGCTTCCTGCCTG 
CCGCTTCCTGCCTGG 
CGCTTCCTGCCTGGA 
GCTTCCTGCCTGGAT 
CTTCCTGCCTGGATT 
35 TTCCTGCCTGGATTC 
TCCTGCCTGGATTCC 
CCTGCCTGGATTCCA 
CTGCCTGGATTCCAC 
TGCCTGGATTCCACA 
40 GCCTGGATTCCACAG 
CCTGGATTCCACAGC 
CTGGATTCCACAGCT 



TGGATTCCACAGCTT 
GGATTCCACAGCTTC 
GATTCCACAGCTTCG 
ATTCCACAGCTTCGC 
TTCCACAGCTTCGCG 
TCCACAGCTTCGCGC 
CCACAGCTTCGCGCC 
CACAGCTTCGCGCCG 
ACAGCTTCGCGCCGT 
CAGCTTCGCGCCGTG 
^GCTTCGCGCCGTGT 
CTCGCGCCGTGTA 
CTTCQCGCCGTGTAC 
TTCGC^SCGTGTACT 
TCGCGCCC&GTACTG 
CGCGCCGTGT^CTGT 
GCGCCGTGTACTX 
CGCCGTGTACTGTCC 
GCCGTGTACTGTCGC 
CCGTGTACTGTCGCC 
CGTGTACTGTCGCCC 
GTGTACTGTCGCCCC 
TGTACTGTCGCCCCA 
GTACTGTCGCCCCAT 



TACTGTCGCCCCATC 
ACTGTCGCCCCATCC 
CTGTCGCCCCATCCC 
TGTCGCCCCATCCCT 
GTCGCCCCATCCCTG 
TCGCCCCATCCCTGC 
CGCCCCATCCCTGCG 
GCCCCATCCCTGCGC 
CCCCATCCCTGCGCG 
CCCATCCCTGCGCGC 
CCATCCCTGCGCGCC 
CATCCCTGCGCGCCC 
ATCCCTGCGCGCCCA 
TCCCTGCGCGCCCAG 
CCCTGCGCGCCCAGC 
CCTGCGCGCCCAGCC 
CTGCGCGCCCAGCCT 
TGCGCGCCCAGCCTG 
GCGCGCCCAGCCTGC 
CGCGCCCAGCCTGCC 

:gcccagcctgcca 

CGbsCAGCCTGCCAA 
GCCCASqCTGCCAAG 
CCCAGCCte£CAAGC 
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CCAGCCTGCCAAGCA 
CA&CCTGCCAAGCAG 
AGCteTGCCAAGCAGC 
GCCTOCCAAGCAGCG 
5 CCTGCOAAGCAGCGT 

ctgccaSgcagcgtg 

TGCCAAGC^GCGTGC 
GCCAAGCAG^GTGCC 
CCAAGCAGCG^CCC 
10 CAAGCAGCGTGOCCC 
AAGCAGCGTGCCOCG 
AGCAGCGTGCCCCdG 
GCAGCGTGCCCCGGT\ 
CAGCGTGCCCCGGTT \ 
15 AGCGTGCCCCGGTTG 
GCGTGCCCCGGTTGC 
CGTGCCCCGGTTGCA 
GTGCCCCGGTTGCAG 
TGCCCCGGTTGCAGG 
. 20 GCCCCGGTTGCAGGC 
CCCCGGTTGCAGGCG 
CCCGGTTGCAGGCGT 
CCGGTTGCAGGCGTC 
CGGTTGCAGGCGTCA 
25 GGTTGCAGGCGTCAT 
GTTGCAGGCGTCATG 
TTGCAGGCGTCATGC 
TGCAGGCGTCATGCA 
GCAGGCGTCATGCAG 
30 CAGGCGTCATGCAGC 
AGGCGTCATGCAGCG 
GGCGTCATGCAGCGG 
GCGTCATGCAGCGGG 
CGTCATGCAGCGGGC 
35 GTCATGCAGCGGGCG 
TCATGCAGCGGGCGC 
CATGCAGCGGGCGCG 
ATGCAGCGGGCGCGA 
TGCAGCGGGCGCGAC 
40 GCAGCGGGCGCGACC 
CAGCGGGCGCGACCC 
AGCGGGCGCGACCCA 
GCGGGCGCGACCCAC 
CGGGCGCGACCCACG 



GGGCGCGACCCACGC 
GGCGCGACCCACGCT 
GCGCGACCCACGCTC 
CGCGACCCACGCTCT 
GCGACCCACGCTCTG 
CGACCCACGCTCTGG 
GACCCACGCTCTGGG 
ACCCACGCTCTGGGC 
CCCACGCTCTGGGCC 
CCACGCTCTGGGCCG 
CACGCTCTGGGCCGC 
ACGCTCTGGGCCGCT 
CGCTCTGGGCCGCTG 
GCTCTGGGCCGCTGC 
CTCTGGGCCGCTGCG 
TCTGGGCCGCTGCGC 
v CTGGGCCGCTGCGCT 

\tgggccgctgcgctg 

GGGCCGCTGCGCTGA 
G^CCGCTGCGCTGAC 
GCOSCTGCGCTGACT 
CCGCMCGCTGACTC 
CGCTGOGCTGACTCT 
GCTGCGOTGACTCTG 

ctgcgctgKctctgc 
tgcgctgactctgct 
gcgctgactct^ctg 
cgctgactctgc^gg 
gctgactctgctgot 

CTGACTCTGCTGGTG^ 

TGACTCTGCTGGTGC 

GACTCTGCTGGTGCT 

ACTCTGCTGGTGCTG 

CTCTGCTGGTGCTGC 

TCTGCTGGTGCTGCT 

CTGCTGGTGCTGCTC 

TGCTGGTGCTGCTCC 

GCTGGTGCTGCTCCG 

CTGGTGCTGCTCCGC 

TGGTGCTGCTCCGCG 

GGTGCTGCTCCGCGG 

GTGCTGCTCCGCGGG 

TGCTGCTCCGCGGGC 

GCTGCTCCGCGGGCC 



CTGCTCCGCGGGCCG 
TGCTCCGCGGGCCGC 
GCTCCGCGGGCCGCC 
CTCCGCGGGCCGCCG 
TCCGCGGGCCGCCGG 
CCGCGGGCCGCCGGT 
CGCGGGCCGCCGGTG 
GCGGGCCGCCGGTGG 
CGGGCCGCCGGTGGC 
GGGCCGCCGGTGGCG 
GGCCGCCGGTGGCGC 
GCCGCCGGTGGCGCG 
CCGCCGGTGGCGCGG 
CGCCGGTGGCGCGGG 
GCCGGTGGCGCGGGC 
CCGGTGGCGCGGGCT 
CGGTGGCGCGGGCTG 
GGTGGCGCGGGCTGG 
GTGGCGCGGGCTGGC 
TGGCGCGGGCTGGCG 
GGCGCGGGCTGGCGC 
GCGCGGGCTGGCGCG 
CGCGGGCTGGCGCGA 
GCGGGCTGGCGCGAG 
CGGGCTGGCGCGAGC 
GGGCTGGCGCGAGCT 
GGCTGGCGCGAGCTC 
GCTGGCGCGAGCTCG 
CTGGCGCGAGCTCGG 
TGGCGCGAGCTCGGG 
GGCGCGAGCTCGGGG 
GCGCGAGCTCGGGGG 
CGCGAGCTCGGGGGG 
\ GCGAGCTCGGGGGGC 
\CGAGCTCGGGGGGCT 

Wgctcggggggctt 
agctcggggggcttg 
gotcggggggcttgg 

CTCGGGGGGCTTGGG 

tcgqggggcttgggt 

CGGGKSGGCTTGGGTC 
GGGGGfeCTTGGGTCC 
GGGGGCTTGGGTCCC 
GGGGCTTGGGTCCCG 
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JCTTGGGTCCCGT 
GG^TTGGGTCCCGTG 
GCTT^GTCCCGTGG 
CTTGG^CCCGTGGT 
5 TTGGGTCCCGTGGTG 
TGGGTCCdSTGGTGC 
GGGTC CCGT^GTGCG 
GGTCCCGTGGTSGCGC 
GTCCCGTGGTGCGCT 
10 TCCCGTGGTGCGCTC 
CCCGTGGTGCGCTGtS^ 
CCGTGGTGCGCTGCG 
CGTGGTGCGCTGCGA 
GTGGTGCGCTGCGAG 
15 TGGTGCGCTGCGAGC 
GGTGCGCTGCGAGCC 
GTGCGCTGCGAGCCG 
TGCGCTGCGAGCCGT 
GCGCTGCGAGCCGTG 
20 CGCTGCGAGCCGTGC 
GCTGCGAGCCGTGCG 
CTGCGAGCCGTGCGA 
TGCGAGCCGTGCGAC 
GCGAGCCGTGCGACG 
25 CGAGCCGTGCGACGC 
GAGCCGTGCGACGCG 
AGCCGTGCGACGCGC 
GCCGTGCGACGCGCG 
CCGTGCGACGCGCGT 
30 CGTGCGACGCGCGTG 
GTGCGACGCGCGTGC 
TGCGACGCGCGTGCA 
GCGACGCGCGTGCAC 
CGACGCGCGTGCACT 
35 GACGCGCGTGCACTG 
ACGCGCGTGCACTGG 
CGCGCGTGCACTGGC 
GCGCGTGCACTGGCC 
CGCGTGCACTGGCCC 
40 GCGTGCACTGGCCCA 
CGTGCACTGGCCCAG 
GTGCACTGGCCCAGT 
TGCACTGGCCCAGTG 
GCACTGGCCCAGTGC 



CACTGGCCCAGTGCG 
ACTGGCCCAGTGCGC 
CTGGCCCAGTGCGCG 
TGGCCCAGTGCGCGC 
GGCCCAGTGCGCGCC 
GCCCAGTGCGCGCCT 
CCCAGTGCGCGCCTC 
CCAGTGCGCGCCTCC 
CAGTGCGCGCCTCCG 
AGTGCGCGCCTCCGC 
GTGCGCGCCTCCGCC 
TGCGCGCCTCCGCCC 
GCGCGCCTCCGCCCG 
CGCGCCTCCGCCCGC 
GCGCCTCCGCCCGCC 
CGCCTCCGCCCGCCG 
;CCTCCGCCCGCCGT 
^TCCGCCCGCCGTG 
CTteCGCCCGCCGTGT 
TCCKCCCGCCGTGTG 

:gccgtgtgc 

CGCCcScCGTGTGCG 
GCCCGCCGTGTGCGC 
CCCGCCGT^TGCGCG 
CCGCCGTGT^CGCGG 
CGCCGTGTGCGCGGA 
GCCGTGTGCGCGGAG 
CCGTGTGCGCGGA^C 
CGTGTGCGCGGAGC! 
GTGTGCGCGGAGCTG' 
TGTGCGCGGAGCTGG 
GTGCGCGGAGCTGGT 
TGCGCGGAGCTGGTG 
GCGCGGAGCTGGTGC 
CGCGGAGCTGGTGCG 
GCGGAGCTGGTGCGC 
CGGAGCTGGTGCGCG 
GGAGCTGGTGCGCGA 
GAGCTGGTGCGCGAG 
AGCTGGTGCGCGAGC 
GCTGGTGCGCGAGCC 
CTGGTGCGCGAGCCG 
TGGTGCGCGAGCCGG 
GGTGCGCGAGCCGGG 



GTGCGCGAGCCGGGC 
TGCGCGAGCCGGGCT 
GCGCGAGCCGGGCTG 
CGCGAGCCGGGCTGC 
GCGAGCCGGGCTGCG 
CGAGCCGGGCTGCGG 
GAGCCGGGCTGCGGC 
AGCCGGGCTGCGGCT 
GCCGGGCTGCGGCTG 
CCGGGCTGCGGCTGC 
CGGGCTGCGGCTGCT 
GGGCTGCGGCTGCTG 
GGCTGCGGCTGCTGC 
GCTGCGGCTGCTGCC 
CTGCGGCTGCTGCCT 
TGCGGCTGCTGCCTG 
GCGGCTGCTGCCTGA 
CGGCTGCTGCCTGAC 
GGCTGCTGCCTGACG 
GCTGCTGCCTGACGT 
CTGCTGCCTGACGTG 
TGCTGCCTGACGTGC 
GCTGCCTGACGTGCG 
CTGCCTGACGTGCGC 
TGCCTGACGTGCGCA 
GCCTGACGTGCGCAC 
CCTGACGTGCGCACT 
CTGACGTGCGCACTG 
TGACGTGCGCACTGA 
GACGTGCGCACTGAG 
ACGTGCGCACTGAGC 
CGTGCGCACTGAGCG 
GTGCGCACTGAGCGA 
TGCGCACTGAGCGAG 
3CGCACTGAGCGAGG 
5CACTGAGCGAGGG 
GC^ACTGAGCGAGGGC 
CACTGAGCGAGGGCC 
^GCGAGGGCCA 
CTGAC^CGAGGGCCAG 
TGAGCGAGGGCCAGC 
GAGCGAGGGCCAGCC 
AGCGAGGG^CAGCCG 
GCGAGGGCCAGCCGT 
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dGAGGGCCAGCCGTG 
GA&GGCCAGCCGTGC 
AGGGCCAGCCGTGCG 

gggccXgccgtgcgg 
5 ggccag6cgtgcggc 
gccagccotgcggca 

CC AGC CGTGCGGCAT 
CAGCCGTGCG^CATC 

agccgtgcggcXtct 

10 GCCGTGCGGCATCTA 

ccgtgcggcatctXg 

CGTGCGGCATCTAck 
GTGCGGCATCTACAC \ 
TGCGGCATCTACACC 
15 GCGGCATCTACACCG 
CGGCATCTACACCGA 
GGCATCTACACCGAG 
GCATCTACACCGAGC 
CATCTACACCGAGCG 
20 ATCTACACCGAGCGC 
TCTACACCGAGCGCT 
CTACACCGAGCGCTG 
TACACCGAGCGCTGT 
ACACCGAGCGCTGTG 
25 CACCGAGCGCTGTGG 
ACCGAGCGCTGTGGC 
CCGAGCGCTGTGGCT 
CGAGCGCTGTGGCTC 
GAGCGCTGTGGCTCC 
30 AGCGCTGTGGCTCCG 
GCGCTGTGGCTCCGG 
CGCTGTGGCTCCGGC 
GCTGTGGCTCCGGCC 
CTGTGGCTCCGGCCT 
35 TGTGGCTCCGGCCTT 
GTGGCTCCGGCCTTC 
TGGCTCCGGCCTTCG 
GGCTCCGGCCTTCGC 
GCTCCGGCCTTCGCT 
40 CTCCGGCCTTCGCTG 
TCCGGCCTTCGCTGC 
CCGGCCTTCGCTGCC 
CGGCCTTCGCTGCCA 
GGCCTTCGCTGCCAG 



GCCTTCGCTGCCAGC 

CCTTCGCTGCCAGCC 

CTTCGCTGCCAGCCG 

TTCGCTGCCAGCCGT 

TCGCTGCCAGCCGTC 

CGCTGCCAGCCGTCG 

GCTGCCAGCCGTCGC 

CTGCCAGCCGTCGCC 

TGCCAGCCGTCGCCC 

GCCAGCCGTCGCCCG 

CCAGCCGTCGCCCGA 

CAGCCGTCGCCCGAC 

AGCCGTCGCCCGACG 

GCCGTCGCCCGACGA 

ccgtcgcccgacgag 
cgtcgcccgacgagg 
\gtcgcccgacgaggc 

\cGCCCGACGAGGCG 
cbcCCGACGAGGCGC 
GCCCGACGAGGCGCG 
CCCGkcGAGGCGCGA 
CCGACGAGGCGCGAC 
CGACGAG&CGCGACC 
GACGAGGCG03ACCG 
ACGAGGCGCG^CCGC 
CGAGGCGCGACOGCT 
GAGGCGCGACCGCTC 
AGGCGCGACCGCTG(S 
GGCGCGACCGCTGCAN 
GCGCGACCGCTGCAG 
CGCGACCGCTGCAGG 
GCGACCGCTGCAGGC 
CGACCGCTGCAGGCG 
GACCGCTGCAGGCGC 
ACCGCTGCAGGCGCT 
CCGCTGCAGGCGCTG 
CGCTGCAGGCGCTGC 
GCTGCAGGCGCTGCT 
CTGCAGGCGCTGCTG 
TGCAGGCGCTGCTGG 
GCAGGCGCTGCTGGA 
CAGGCGCTGCTGGAC 
AGGCGCTGCTGGACG 
GGCGCTGCTGGACGG 



GCGCTGCTGGACGGC 
CGCTGCTGGACGGCC 
GCTGCTGGACGGCCG 
CTGCTGGACGGCCGC 
TGCTGGACGGCCGCG 
GCTGGACGGCCGCGG 
CTGGACGGCCGCGGG 
TGGACGGCCGCGGGC 
GGACGGCCGCGGGCT 
GACGGCCGCGGGCTC 
ACGGCCGCGGGCTCT 
CGGCCGCGGGCTCTG 
GGCCGCGGGCTCTGC 
GCCGCGGGCTCTGCG 
CCGCGGGCTCTGCGT 
CGCGGGCTCTGCGTC 
GCGGGCTCTGCGTCA 
CGGGCTCTGCGTCAA 
GGGCTCTGCGTCAAC 
GGCTCTGCGTCAACG 
GCTCTGCGTCAACGC 
CTCTGCGTCAACGCT 
TCTGCGTCAACGCTA 
CTGCGTCAACGCTAG 
TGCGTCAACGCTAGT 
GCGTCAACGCTAGTG 
CGTCAACGCTAGTGC 
GTCAACGCTAGTGCC 
TCAACGCTAGTGCCG 
CAACGCTAGTGCCGT 
AACGCTAGTGCCGTC 
V ACGCTAGTGCCGTCA 
\ CGCTAGTGCCGTCAG 
\cTAGTGCCGTCAGC 

cWgtgccgtcagcc 
ta&tgccgtcagccg 
agtoccgtcagccgc 

GTGCxSGTCAGCCGCC 
TGCCGTCAGCCGCCT 
GCCGTCAGCCGCCTG 
CCGTCAGOGGCCTGC 
CGTCAGCCC5CCTGCG 

gtcagccgcWgcgc 

TCAGCCGCCTCCGCG 
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CAGCCGCCTGCGCGC 
AOTCGCCTGCGCGCC 
GCC^CCTGCGCGCCT 
CCGCOTGCGCGCCTA 
5 CGCCTOCGCGCCTAC 
GCCTGCOTGCCTACC 
^ CCTGCGC^CTACCT 
r CTGCGCGCCKTACCTG 
\ . TGCGCGCCTACCTGC 
10 GCGCGCCTACCTCCT 

cgcgcctacctgVtg 

GCGCCTACCTGCTSC 
CGCCTACCTGCTGCOv 
GCCTACCTGCTGCCA\ 
15 CCTACCTGCTGCCAG 
CTACCTGCTGCCAGC 
TACCTGCTGCCAGCG 
ACCTGCTGCCAGCGC 
CCTGCTGCCAGCGCC 
20 CTGCTGCCAGCGCCG 
TGCTGCCAGCGCCGC 
GCTGCCAGCGCCGCC 
CTGCCAGCGCCGCCA 
TGCCAGCGCCGCCAG 
25 GCCAGCGCCGCCAGC 
CCAGCGCCGCCAGCT 
CAGCGCCGCCAGCTC 
AGCGCCGCCAGCTCC 
GCGCCGCCAGCTCCA 
30 CGCCGCCAGCTCCAG 
GCCGCCAGCTCCAGG 
CCGCCAGCTCCAGGA 
CGCCAGCTCCAGGAA 
GCCAGCTCCAGGAAA 
35 CCAGCTCCAGGAAAT 
CAGCTCCAGGAAATG 
AGCTCCAGGAAATGC 
GCTCCAGGAAATGCT 
CTCCAGGAAATGCTA 
40 TCCAGGAAATGCTAG 
CCAGGAAATGCTAGT 
CAGGAAATGCTAGTG 
AGGAAATGCTAGTGA 
GGAAATGCTAGTGAG 



GAAATGCTAGTGAGT 

AAATGCTAGTGAGTC 

AATGCTAGTGAGTCG 

ATGCTAGTGAGTCGG 

TGCTAGTGAGTCGGA 

GCTAGTGAGTCGGAG 

CTAGTGAGTCGGAGG 

TAGTGAGTCGGAGGA 

AGTGAGTCGGAGGAA 

GTGAGTCGGAGGAAG 

TGAGTCGGAGGAAGA 

GAGTCGGAGGAAGAC 

AGTCGGAGGAAGACC 

GTCGGAGGAAGACCG 

TCGGAGGAAGACCGC 

CGGAGGAAGACCGCA 

GGAGGAAGACCGCAG 

\gaggaagaccgcagc 

AGGAAGACCGCAGCG 
GC^AGACCGCAGCGC 

gaa&accgcagcgcc 

AAGACCGCAGCGCCG 

AGACCGS^GCGCCGG 

GACCGCAGCGCCGGC 

ACCGCAGCGCCGGCA 

CCGCAGCGCC^GCAG 

CGCAGCGCCGG^AGT 

GCAGCGCCGGCAGTC 

CAGCGCCGGCAGTOT 

AGCGCCGGCAGTGTG\ 

GCGCCGGCAGTGTGG 

CGCCGGCAGTGTGGA 

GCCGGCAGTGTGGAG 

CCGGCAGTGTGGAGA 

CGGCAGTGTGGAGAG 

GGCAGTGTGGAGAGC 

GCAGTGTGGAGAGCC 

CAGTGTGGAGAGCCC 

AGTGTGGAGAGCCCG 

GTGTGGAGAGCCCGT 

TGTGGAGAGCCCGTC 

GTGGAGAGCC CGTC C 

TGGAGAGCCCGTCCG 

GGAGAGCCCGTCCGT 



GAGAGCCCGTCCGTC 

AGAGCCCGTCCGTCT 

GAGCCCGTCCGTCTC 

AGCCCGTCCGTCTCC 

GCCCGTCCGTCTCCA 

CCCGTCCGTCTCCAG 

CCGTCCGTCTCCAGC 

CGTCCGTCTCCAGCA 

GTCCGTCTCCAGCAC 

TCCGTCTCCAGCACG 

CCGTCTCCAGCACGC 

CGTCTCCAGCACGCA 

GTCTCCAGCACGCAC 

TCTCCAGCACGCACC 

CTCCAGCACGCACCG 

TCCAGCACGCACCGG 

CCAGCACGCACCGGG 

C AGCACGC AC CGGGT 

AGCACGCACCGGGTG 

GCACGCACCGGGTGT 

CACGCACCGGGTGTC 

ACGCACCGGGTGTCT 

CGCACCGGGTGTCTG 

GCACCGGGTGTCTGA 

CACCGGGTGTCTGAT 

ACCGGGTGTCTGATC 

CCGGGTGTCTGATCC 

CGGGTGTCTGATCCC 

GGGTGTCTGATCCCA 

GGTGTCTGATCCCAA 

gtgtctgatcccaag 
tgtctgatcccaagt 
gtctgatcccaagtt 
v tctgatcccaagttc 
\ ctgatcccaagttcc 
Vgatcccaagttcca 
gatcccaagttccac 
atcccaagttccacc 
tcocaagttccaccc 
cccaagttccacccc 

CCAAOTTCCACCCCC 
CAAGTTCCACCCCCT 
AAGTTCCACCCCCTC 
AGTTCCACCCCCTCC 
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GTTCCACCCCCTCCA 
TTC^CCCCCTCCAT 

^ TCCA&CCCTCCATT 
CCACCCCCTCCATTC 

5 CACCCCC'fCCATTCA 
ACCCCCTCC^TTCAA 
CCCCCTCCAT^CAAA 

cccctccattc\aag 
ccctccattcaaaga 

10 CCTCCATTCAAAGAT 
CTCCATTCAAAGATA, 
TC C ATTC AAAGAT AA \ 
C C ATT C AAAGAT AAT \ 
CATTCAAAGATAATC 
15 ATTC AAAGAT AAT C A 
TTCAAAGATAATCAT 
T C AAAGAT AAT CAT C 
C AAAGAT AAT CAT C A 
AAAGATAATCATCAT 
20 AAGATAAT CAT CATC 
AGATAATCATCATCA 
GAT AAT CAT C AT C AA 
ATAATCATCATCAAG 
T AAT CAT C ATCAAGA 
25 AAT CAT CAT C AAG AA 
ATCATCAT C AAGAAA 
TCATCATCAAGAAAG 
CATCATCAAGAAAGG 
ATCATCAAGAAAGGG 
30 TCATCAAGAAAGGGC 
CATCAAGAAAGGGCA 
ATCAAGAAAGGGCAT 
TCAAGAAAGGGCATG 
CAAGAAAGGGCATGC 
35 AAGAAAGGGCATGCT 
AGAAAGGGCATGCTA 
GAAAGGGCATGCTAA 
AAAGGGCATGCTAAA 
AAGGGCATGCTAAAG 
40 AGGGCATGCTAAAGA 
GGGCATGCTAAAGAC 
GGCATGCTAAAGACA 
GCATGCTAAAGACAG 
CATGCTAAAGACAGC 



ATGCTAAAGACAGCC 
TGCTAAAGACAGCCA 
GCTAAAGACAGCCAG 
C T AAAG AC AGC C AGC 
TAAAGACAGCCAGCG 
AAAGACAGCCAGCGC 
AAGACAGCCAGCGCT 
AGACAGCCAGCGCTA 
GACAGCCAGCGCTAC 
ACAGCCAGCGCTACA 
CAGCCAGCGCTACAA 
AGCCAGCGCTACAAA 
GCCAGCGCTACAAAG 
CCAGCGCTACAAAGT 
CAGCGCTACAAAGTT 
y AGCGCTACAAAGTTG 

\gcgctacaaagttga 
ggctacaaagttgac 

G^3TACAAAGTTGACT 

ctXcaaagttgacta 
tacaaagttgactac 
acaaAgttgactacg 

CAAAGOTGACTACGA 

AAAGT T GAC T AC GAG 

AAGTTGAOTACGAGT 

AGTTGACTACGAGTC 

GTTGACTACGAGTCT 

TTGACTACGAOTCTC 

TGACTACGAGTC^CA 

GACTACGAGTCTC^G 

ACTACGAGTCTCAGk 

CTACGAGTCTCAGAG\ 

TACGAGTCTCAGAGC 

ACGAGTCTCAGAGCA 

CGAGTCTCAGAGCAC 

GAGTCTCAGAGCACA 

AGTCTCAGAGCACAG 

GTCTCAGAGCACAGA 

TCTCAGAGCACAGAT 

CTCAGAGCACAGATA 

TCAGAGCACAGATAC 

CAGAGCACAGATACC 

AGAGCACAGATACCC 

GAGCACAGATACCCA 



AGCACAGATACCCAG 
GCACAGATACCCAGA 
C AC AG AT AC C C AG AA 
ACAGATACCCAGAAC 
CAGATACCCAGAACT 

AG AT AC C C AG AAC T T 

GATACCCAGAACTTC 

ATACCCAGAACTTCT 

TACCCAGAACTTCTC 

ACCCAGAACTTCTCC 

CCCAGAACTTCTCCT 

CCAGAACTTCTCCTC 

CAGAACTTCTCCTCC 

AGAACTTCTCCTCCG 

GAACTTCTCCTCCGA 

AACTTCTCCTCCGAG 

acttctcctccgagt 
cttctcctccgagtc 
ttctcctccgagtcc 
tctcctccgagtcca 
ctcctccgagtccaa 
tcctccgagtccaag" 
cctccgagtccaagc 
ctccgagtccaagcg 
tccgagtccaagcgg 
ccgagtccaagcggg 
cgagtccaagcggga 
gagtccaagcgggag 
agtccaagcgggaga 
gtccaagcgggagac 
tccaagcgggagaca 
ccaagcgggagacag 
caagcgggagacaga 
aagcgggagacagaa 
\ agcgggagacagaat 
\ gcgggagacagaata 
\gggagacagaatat 
g&gagacagaatatg 
ggagacagaatatgg 

GAGA^AGAATATGGT 
AGACAbAATATGGTC 
GACAGAATATGGTCC 
ACAGAATA^GGTCCC 
CAGAATATGGTCCCT 
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AtSAATATGGTCCCTG 

gaatatggtccctgc 

AATA^GGTCCCTGCC 
ATATGOTCCCTGCCG 
5 TATGGTCCCTGCCGT 
ATGGTCCOTGCCGTA 
TGGTCCCTC^CGTAG 
GGTCCCTGCC^TAGA 

gtccctgccgt\gag 

10 TCCCTGCCGTAGAGA 
CCCTGCCGTAGAGAA 
CCTGCCGTAGAGAAA, 
CTGCCGTAGAGAAAT \^ 
TGCCGTAGAGAAATG 
15 GCCGTAGAGAAATGG 
CCGTAGAGAAATGGA 
C GT AG AGAAAT GG AA 
GTAGAGAAATGGAAG 
TAGAGAAATGGAAGA 
20 AGAGAAATGGAAGAC 
GAGAAATGGAAGACA 
AGAAATGGAAGACAC 
GAAATGGAAGACACA 
AAAT GGAAGAC AC AC 
25 AAT GGAAGAC AC ACT 
ATGGAAGACACACTG 
TGGAAGACACACTGA 
GGAAGAC AC AC TGAA 
GAAGACACACTGAAT 
30 AAGACACACTGAATC 
AGACACACTGAATCA 
GACACACTGAATCAC 
ACACACTGAATCACC 
CACACTGAATCACCT 
35 ACACTGAATCACCTG 
CACTGAATCACCTGA 
ACTGAATCACCTGAA 
CTGAATCACCTGAAG 
TGAATCACCTGAAGT 
40 GAATCACCTGAAGTT 
AATCACCTGAAGTTC 
ATCACCTGAAGTTCC 
TCACCTGAAGTTCCT 
CACCTGAAGTTCCTC 



ACCTGAAGTTCCTCA 
CCTGAAGTTCCTCAA 
CTGAAGTTCCTCAAT 
TGAAGTTCCTCAATG 
GAAGTTCCTCAATGT 
AAGTTCCTCAATGTG 
AGTTCCTCAATGTGC 
GTTCCTCAATGTGCT 
TTCCTCAATGTGCTG 
TCCTCAATGTGCTGA 
CCTCAATGTGCTGAG 
CTCAATGTGCTGAGT 
TCAATGTGCTGAGTC 
CAATGTGCTGAGTCC 
AATGTGCTGAGTCCC 
ATGTGCTGAGTCCCA 
y TGTGCTGAGTCCCAG 

\gtgctgagtcccagg 
tgctgagtcccaggg 

GOTGAGTCCCAGGGG 
CTGAGTCCCAGGGGT 
TGACTC C C AGGGGTG 
GAGTCCCAGGGGTGT 
AGTCCC&GGGGTGTA 
GTCCCAGtSGGTGTAC 
TCCCAGGGfeTGTACA 

cccaggggtVtacac 

ccaggggtgt\caca 

caggggtgtacacat 

aggggtgtacacatt 

ggggtgtacacatts 

gggtgtacacattccn 

ggtgt ac ac at t c c c 

gtgt ac ac att c c c a 

tgtacacattcccaa 

gtacacattcccaac 

TACACATTCCCAACT 

ACACATTCCCAACTG 

CACATTCCCAACTGT 

ACATTCCCAACTGTG 

CATTCCCAACTGTGA 

ATTCCCAACTGTGAC 

TTCCCAACTGTGACA 

TCCCAACTGTGACAA 



CCCAACTGTGACAAG 

CCAACTGTGACAAGA 

CAACTGTGACAAGAA 

AACTGTGACAAGAAG 

ACTGTGACAAGAAGG 

CTGTGACAAGAAGGG 

TGTGACAAGAAGGGA 

GTGACAAGAAGGGAT 

TGACAAGAAGGGATT 

GACAAGAAGGGATTT 

ACAAGAAGGGATTTT 

CAAGAAGGGATTTTA 

AAGAAGGGATTTTAT 

AGAAGGGATTTTATA 

GAAGGGATTTTATAA 

AAGGGATTTTATAAG 

AGGGATTTTATAAGA 

GGGATTTTATAAGAA 

GGATTTTATAAGAAA 

GATTTTATAAGAAAA 

ATTTTATAAGAAAAA 

TTTTATAAGAAAAAG 

TTTATAAGAAAAAGC 

T T AT AAGAAAAAGC A 

TATAAGAAAAAGCAG 

ataagaaaaagcagt 
taagaaaaagcagtg 
aagaaaaagcagtgt 
agaaaaagcagtgtc 
gaaaaagcagtgtcg 
aaaaagcagtgtcgc 
aaaagcagtgtcgcc 
aaagcagtgtcgccc 
aagcagtgtcgccct 
\ agcagtgtcgccctt 
\gcagtgtcgcccttc 

sagtgtcgcccttcc 
agtgtcgcccttcca 

GTOTCGCCCTTCCAA 
TGTOGCCCTTCCAAA 
GTCGCCCTTCCAAAG 
TCGCCOTTCCAAAGG 
CGCCCTTfcCAAAGGC 

GCCCTTCC^A AGGCA 
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&TCTTCCAAAGGCAG 
cJsTTCCAAAGGCAGG 
c t\c C AAAGGC AGG A 
TTOSAAAGGCAGGAA 
5 TCCMAGGCAGGAAG 
C C AA^GC AGGAAGC 
CAAAGGGAGGAAGCG 
AAAGGC AGG AAGCGG 
AAGGCAGG^GCGGG 
10 AGGCAGGAAG^GGGG 
GGCAGGAAGCGGGGC 
GCAGGAAGCGGGGCT 
CAGGAAGCGGGGCTST 
AGGAAGCGGGGCTTC\ 
15 GGAAGCGGGGCTTCT N 
GAAGCGGGGCTTCTG 
AAGCGGGGCTTCTGC 
AGCGGGGCTTCTGCT 
GCGGGGCTTCTGCTG 
20 CGGGGCTTCTGCTGG 
GGGGCTTCTGCTGGT 
GGGCTTCTGCTGGTG 
GGCTTCTGCTGGTGT 
GCTTCTGCTGGTGTG 
25 CTTCTGCTGGTGTGT 
TTCTGCTGGTGTGTG 
TCTGCTGGTGTGTGG 
CTGCTGGTGTGTGGA 
TGCTGGTGTGTGGAT 
30 GCTGGTGTGTGGATA 
CTGGTGTGTGGATAA 
TGGTGTGTGGATAAG 
GGTGTGTGGATAAGT 
GTGTGTGGATAAGTA 
35 TGTGTGGATAAGTAT 
GTGTGGATAAGTATG 
TGTGGATAAGTATGG 
GTGGATAAGTATGGG 
TGGATAAGTATGGGC 
40 GGATAAGTATGGGCA 
GATAAGTATGGGCAG 
ATAAGTATGGGCAGC 
TAAGTATGGGCAGCC 
AAGTATGGGCAGCCT 



AGTATGGGCAGCCTC 

GTATGGGCAGCCTCT 

TATGGGCAGCCTCTC 

ATGGGCAGCCTCTCC 

TGGGCAGCCTCTCCC 

GGGCAGCCTCTCCCA 

GGCAGCCTCTCCCAG 

GCAGCCTCTCCCAGG 

CAGCCTCTCCCAGGC 

AGCCTCTCCCAGGCT 

GCCTCTCCCAGGCTA 

CCTCTCCCAGGCTAC 

CTCTCCCAGGCTACA 

TCTCCCAGGCTACAC 

CTCCCAGGCTACACC 

tcccaggctacacca 
cccaggctacaccac 
ccaggctacaccacc 
\ caggctacaccacca 
Vggctacaccaccaa 

GfeCTAC AC C AC CAAG 

GC^RACACCACCAAGG 

CTAOACCACCAAGGG 

T AC ACC AC C AAGGGG 

ACACCA&XTAAGGGGA 

C AC C AC C AAGGGG AA 

ACCACCAAGGGGAAG 

CCACCAAGGG^AAGG 

C AC C AAGGGG AAGGA 

AC C AAGGGG AAGGAG 

C C AAGGGG AAGGAG& 

CAAGGGGAAGGAGGA^ 

AAGGGGAAGGAGGAC 

AGGGGAAGGAGGACG 

GGGGAAGGAGGACGT 

GGGAAGGAGGACGTG 

GGAAGGAGGACGTGC 

GAAGGAGGACGTGCA 

AAGGAGGACGTGCAC 

AGGAGGACGTGCACT 

GGAGGACGTGCACTG 

GAGGACGTGCACTGC 

AGGACGTGCACTGCT 

GGACGTGCACTGCTA 



GACGTGCACTGCTAC 
ACGTGCACTGCTACA 
CGTGCACTGCTACAG 
GTGCACTGCTACAGC 
TGCACTGCTACAGCA 
GCACTGCTACAGCAT 
CACTGCTACAGCATG 
ACTGCTACAGCATGC 
CTGCTACAGCATGCA 
TGCTACAGCATGCAG 
GCTACAGCATGCAGA 
CTACAGCATGCAGAG 
TACAGCATGCAGAGC 
ACAGCATGCAGAGCA 
CAGCATGCAGAGCAA 
AGCATGCAGAGCAAG 
GCATGCAGAGCAAGT 
CATGCAGAGCAAGTA 
ATGCAGAGCAAGTAG 
TGCAGAGCAAGTAGA 
GCAGAGCAAGTAGAC 
CAGAGCAAGTAGACG 
AGAGCAAGTAGACGC 
GAGCAAGTAGACGCC 
AGCAAGTAGACGCCT 
GCAAGTAGACGCCTG 
CAAGTAGACGCCTGC 
AAGTAGACGCCTGCC 
AGTAGACGCCTGCCG 
GTAGACGCCTGCCGC 
TAGACGCCTGCCGCA 
AGACGCCTGCCGCAA 
GACGCCTGCCGCAAG 
ACGCCTGCCGCAAGT 
\ CGCCTGCCGC AAGTT 
^GCCTGCCGCAAGTTA 
C&TGCCGCAAGTTAA 
CTOCCGCAAGTTAAT 
TGCCGCAAGTTAATG 
GCCGCAAGTTAATGT 
CCGCAAGTTAATGTG 
CGCAAGm'AATGTGG 
GCAAGTTAATGTGGA 
CAAGTTAATGTGGAG 



NY02:269556.l 



:ODMA\PCDOCS\NY02\269556\1 -21/6/ 



- 54- 



L.J- 



'fa* 



^gttaatgtggagc 
agWaatgtggagct 
gttmvtgtggagctc 
ttaat^tggagctca 

^ 5 TAATGTOGAGCTCAA 
(j"f * AATGTGG^GCTCAAA 
ATGTGGAGOTCAAAT 
TGTGGAGCTC^AATA 
G T GG AG C T C AA^T AT 
10 TGGAGCTCAAATAJTG 
GGAGCTCAAATATC 
GAG C T C AAAT AT GC C 
AGCTCAAATATGCCT 
GCTCAAATATGCCTT 
15 CTCAAATATGCCTTA 
T C AAAT AT G C C T TAT 
C AAAT AT G C C T TAT T 
AAATATGCCTTATTT 
AATATGCCTTATTTT 
20 ATATGCCTTATTTTG 
TATGCCTTATTTTGC 
ATGCCTTATTTTGCA 
TGCCTTATTTTGCAC 
GCCTTATTTTGCACA 
25 CCTTATTTTGCACAA 
CTTATTTTGCACAAA 
TTATTTTGCACAAAA 
TATTTTGCACAAAAG 
ATTTTGCACAAAAGA 
30 TTTTGCACAAAAGAC 
TTTGCACAAAAGACT 
TTGCACAAAAGACTG 
TGCACAAAAGACTGC 
GCACAAAAGACTGCC 
35 CACAAAAGACTGCCA 
ACAAAAGACTGCCAA 
CAAAAGACTGCCAAG 
AAAAGACTGCCAAGG 
AAAGACTGCCAAGGA 
40 AAGACTGCCAAGGAC 
AGACTGCCAAGGACA 
GACTGCCAAGGACAT 
ACTGCCAAGGACATG 
CTGCCAAGGACATGA 



TGCCAAGGACATGAC 
GCCAAGGACATGACC 
C C AAGG AC ATGAC C A 
CAAGGACATGACCAG 
AAGGACATGACCAGC 
AGGACATGACCAGCA 
GGACATGACCAGCAG 
GAC ATGAC CAGCAGC 
AC ATGAC CAGCAGCT 
CATGACCAGCAGCTG 
ATGAC CAGCAGCTGG 
TGACCAGCAGCTGGC 
GACCAGCAGCTGGCT 
ACCAGCAGCTGGCTA 
CCAGCAGCTGGCTAC 
CAGCAGCTGGCTACA 
AGCAGCTGGCTACAG 
iCAGCTGGCTACAGC 
^GCTGGCTACAGCC 
AC^CTGGCTACAGCCT 
GCTGGCTACAGCCTC 
CTGGteTACAGCCTCG 
TGGCT> 

ggctacXgcctcgat 

GCTACAG^CTCGATT 
CTACAGCC^ 
TACAGCCTC^ATTTA 
AC AG C C T C G ATT TAT 
CAGCCTCGATTTATA 
AGCCTCGATTTATSAT 
GCCTCGATTTATA^T 
CCTCGATTTATATT, 
CTCGATTTATATTTC ' 
TCGATTTATATTTCT 
CGATTTATATTTCTG 
GATTTATATTTCTGT 
ATTTATATTTCTGTT 
TTTATATTTCTGTTT 
TTATATTTCTGTTTG 
TATATTTCTGTTTGT 
ATATTTCTGTTTGTG 
TATTTCTGTTTGTGG 
ATTTCTGTTTGTGGT 
TTTCTGTTTGTGGTG 



TTCTGTTTGTGGTGA 
TCTGTTTGTGGTGAA 
CTGTTTGTGGTGAAC 
TGTTTGTGGTGAACT 
GTTTGTGGTGAACTG 
TTTGTGGTGAACTGA 
TTGTGGTGAACTGAT 
TGTGGTGAACTGATT 
GTGGTGAACTGATTT 
TGGTGAACTGATTTT 
GGTGAACTGATTTTT 
GTGAACTGATTTTTT 
TGAACTGATTTTTTT 
GAACTGATTTTTTTT 
AACTGATTTTTTTTA 
ACTGATTTTTTTTAA 
CTGATTTTTTTTAAA 
TGATTTTTTTTAAAC 
GATTTTTTTTAAACC 
ATTTTTTTTAAACCA 
TTTTTTTTAAACCAA 
T TTTTT T AAAC C AAA 
TTTTTTAAACCAAAG 
TTTTTAAACCAAAGT 
TTTTAAACCAAAGTT 
TTTAAACCAAAGTTT 
TTAAACCAAAGTTTA 
TAAACCAAAGTTTAG 
AAACCAAAGTTTAGA 
AACCAAAGTTTAGAA 
ACCAAAGTTTAGAAA 
CCAAAGTTTAGAAAG 
CAAAGTTTAGAAAGA 
AAAGTTTAGAAAGAG 
AAGTTTAGAAAGAGG 
AGTTTAGAAAGAGGT 
GTTTAGAAAGAGGTT 
.TTTAGAAAGAGGTTT 
£TAGAAAGAGGTTTT 
3AAAGAGGTTTTT 
AG^AGAGGTTTTTG 
SAGGTTTTTGA 

aaaga&3tttttgaa 
aagaggVttttgaaa 
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A&AGGTTTTTGAAAT 
GAGGTTTTTGAAATG 

aggtsttttgaaatgc 
ggtttttgaaatgcc 
5 gtttttgaaatgcct 
tttttgaaatgccta 
ttttgaaatgcctat 
tttgaaatcscctatg 
ttgaaatgcVtatgg 

10 TGAAATGCCTATGGT 

gaaatgcctatggtt 

AAATGCCTATGOTTT 
AATGCCTATGGTOTC 
ATGCCTATGGTTTOT 
15 TGCCTATGGTTTCTTl 

gcctatggtttcttt\ 

CCTATGGTTTCTTTG 
CTATGGTTTCTTTGA 
TATGGTTTCTTTGAA 
20 ATGGTTTCTTTGAAT 
TGGTTTCTTTGAATG 
GGTTTCTTTGAATGG 
GTTTCTTTGAATGGT 
TTTCTTTGAATGGTA 
25 TTCTTTGAATGGTAA 
TCTTTGAATGGTAAA 
C TTTGAATGGTAAAC 
TTTGAATGGTAAACT 
TTGAATGGTAAACTT 
30 TGAATGGTAAACTTG 
GAATGGTAAACTTGA 
AATGGTAAACTTGAG 
ATGGTAAACTTGAGC 
TGGTAAACTTGAGCA 
35 GGTAAACTTGAGCAT 
GTAAACTTGAGCATC 
TAAACTTGAGCATCT 
AAACTTGAGCATCTT 
AACTTGAGCATCTTT 
40 ACTTGAGCATCTTTT 
CTTGAGCATCTTTTC 
TTGAGCATCTTTTCA 
TGAGCATCTTTTCAC 
GAGCATCTTTTCACT 



AGCATCTTTTCACTT 
GCATCTTTTCACTTT 
CATCTTTTCACTTTC 
ATCTTTTCACTTTCC 
TCTTTTCACTTTCCA 
CTTTTCACTTTCCAG 
TTTTCACTTTCCAGT 
TTTCACTTTCCAGTA 
TTCACTTTCCAGTAG 
TCACTTTCCAGTAGT 
CACTTTCCAGTAGTC 
ACTTTCCAGTAGTCA 
CTTTCCAGTAGTCAG 
TTTCCAGTAGTCAGC 
TTCCAGTAGTCAGCA . 
TCCAGTAGTCAGCAA 
C C AGT AGT C AGC AAA 
CAGTAGTCAGCAAAG 
AGT AGT C AGC AAAGA 
y GT AGT C AGC AAAG AG 

Vagtcagcaaagagc 
agtcagcaaagagca 
gtcagcaaagagcag 
tca&caaagagcagt 

CAGckAAGAGCAGTT 

agcaaagagcagttt 

gcaaagagcagtttg 

caaagagcagtttga 

aaagagcagtttgaa 

aagagcagtttgaat 

agagcagtttgaatt 

gagcagtttgaat\t 

agcagtttgaatttt^ 

gcagtttgaattttc 

cagtttgaattttct 

agtttgaattttctt 

gtttgaattttcttg 

tttgaattttcttgt 

ttgaattttcttgtc 

TGAATTTTCTTGTCG 
GAATTTTCTTGTCGC 
AATTTTCTTGTCGCT 
ATTTTCTTGTCGCTT 
TTTTCTTGTCGCTTC 



TTTCTTGTCGCTTCC 

TTCTTGTCGCTTCCT 

TCTTGTCGCTTCCTA 

CTTGTCGCTTCCTAT 

TTGTCGCTTCCTATC 

TGTCGCTTCCTATCA 

GTCGCTTCCTATCAA 

TCGCTTCCTATCAAA 

CGCTTCCTATCAAAA 

GCTTCCTATCAAAAT 

CTTCCTATCAAAATA 

TTCCTATCAAAATAT 

TCCTATCAAAATATT 

CCTATCAAAATATTC 

CTATCAAAATATTCA 

TATCAAAATATTCAG 

ATCAAAATATTCAGA 

tcaaaatattcagag 
caaaatattcagaga 
aaaatattcagagac 
aaatatt cagagact 
aatattcagagactc 
atattcagagactcg 
tattcagagactcga 
attcagagactcgag 
ttcagagactcgagc 
tcagagactcgagca 
cagagactcgagcac 
agagactcgagcaca 
gagactcgagcacag 
ag ac t c g agc ac ag c 
gactcgagcacagca 
actcgagcacagcac 
ctcgagcacagcacc 
tcgagcacagcaccc 
cgagcacagcaccca 
v gagcacagcacccag 
\agcacagcacccaga 

tSCACAGCACCCAGAC 
ckcAGCACCCAGACT 
ACAGCACCCAGACTT 
CAGCkCCCAGACTTC 
AGCAC^CAGACTTCA 
GCACCCAGACTTCAT 
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c&cccagacttcatg 
ac^cagacttcatgc 
cccKgacttcatgcg 
ccagacttcatgcgc 

5 CAGACTOCATGCGCC 
AGACTTCATGCGCCC 
GACTTCATGCGCCCG 
ACTTCATGCGCCCGT 
CTTCATGCGOCCGTG 
10 TTCATGCGCCCGTGG 
TCATGCGCCCGTGGA 
CATGCGCCCGTGGAA 
ATGCGCCCGTGGAAT 
TGCGCCCGTGGAATGy 
15 GCGCCCGTGGAATGC\ 
CGCCCGTGGAATGCT 
GCCCGTGGAATGCTC 
CCCGTGGAATGCTCA 
CCGTGGAATGCTCAC 
20 CGTGGAATGCTCACC 
GTGGAATGCTCACCA 
fGGAATGCTCACCAC 
GG AAT G C T C AC C AC A 
GAATGCTCACCACAT 
25 AATGCTCACCACATG 
ATGCTCACCACATGT 
TGCTCACCACATGTT 
GCTCACCACATGTTG 
CTCACCACATGTTGG 
30 T C AC C ACATGTTGGT 
CACCACATGTTGGTC 
ACCACATGTTGGTCG 
CCACATGTTGGTCGA 
CACATGTTGGTCGAA 
35 ACATGTTGGTCGAAG 
CATGTTGGTCGAAGC 
ATGTTGGTCGAAGCG 
TGTTGGTCGAAGCGG 
GTTGGTCGAAGCGGC 
40 TTGGTCGAAGCGGCC 
TGGTCGAAGCGGCCG 
GGTCGAAGCGGCCGA 
GTCGAAGCGGCCGAC 
TCGAAGCGGCCGACC 



CGAAGCGGCCGACCA 

GAAGCGGCCGACCAC 

AAGCGGCCGACCACT 

AGCGGCCGACCACTG 

GCGGCCGACCACTGA 

CGGCCGACCACTGAC 

GGCCGACCACTGACT 

GCCGACCACTGACTT 

CCGACCACTGACTTT 

CGACCACTGACTTTG 

GACCACTGACTTTGT 

ACCACTGACTTTGTG 

CCACTGACTTTGTGA 

CACTGACTTTGTGAC 

ACTGACTTTGTGACT 

CTGACTTTGTGACTT 

TGACTTTGTGACTTA 

GACTTTGTGACTTAG 

ACTTTGTGACTTAGG 
TTTGTGACTTAGGC 

Vttgtgacttaggcg 

TTGTGACTTAGGCGG 

TG^ACTTAGGCGGC 

GTGACTTAGGCGGCT 

TGACTTAGGCGGCTG 

GACTTA&GCGGCTGT 

ACTTAGC^GGCTGTG 

CTTAGGCGOCTGTGT 

TTAGGCGGCTGTGTT 

TAGGCGGCTGTGTTG 

AGGCGGCTGTGTTGC 

GGCGGCTGTGTTGCC 

GCGGCTGTGTTGCCT 

CGGCTGTGTTGCCTAN 

GGCTGTGTTGCCTAT 

GCTGTGTTGCCTATG 

CTGTGTTGCCTATGT 

TGTGTTGCCTATGTA 

GTGTTGCCTATGTAG 

TGTTGCCTATGTAGA 

GTTGCCTATGTAGAG 

TTGCCTATGTAGAGA 

TGCCTATGTAGAGAA 

GCCTATGTAGAGAAC 



CCTATGTAGAGAACA 

CTATGTAGAGAACAC 

TATGTAGAGAACACG 

ATGTAGAGAACACGC 

TGTAGAGAACACGCT 

GT AG AG AAC AC G C T T 

T AG AG AAC AC G C T T C 

AGAGAACACGCTTCA 

GAGAACACGCTTCAC 

AGAACACGCTTCACC 

G AAC AC G C TT C AC C C 

AACACGCTTCACCCC 

ACACGCTTCACCCCC 

CACGCTTCACCCCCA 

ACGCTTCACCCCCAC 

CGCTTCACCCCCACT 

GCTTCACCCCCACTC 

CTTCACCCCCACTCC 

TTCACCCCCACTCCC 

TCACCCCCACTCCCC 

CACCCCCACTCCCCG . 

ACCCCCACTCCCCGT 

CCCCCACTCCCCGTA 

CCCCACTCCCCGTAC 

CCCACTCCCCGTACA 

ccactccccgtacag 
cactccccgtacagt 
actccccgtacagtg 
ctccccgtacagtgc 
tccccgtacagtgcg 
ccccgtacagtgcgc 
cccgtacagtgcgca 
ccgtacagtgcgcac 
cgtacagtgcgcaca 
gtacagtgcgcacag 
tacagtgcgcacagg 
acagtgcgcacaggc 
cagtgcgcacaggct 
v agtgcgcacaggctt 
\gtgcgcacaggcttt 
Vgcgcacaggcttta 
Ocgcacaggctttat 
cgcacaggctttatc 
gcacaggctttatcg 
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CAhAGGCTTTATCGA 
ACAGGCTTTATCGAG 

CAGGC 
AGGCr 



SJTTATCGAGA 
VTATCGAGAA 




. 5 ggctttAtcgagaat 
% h gctttatcgagaata 
ctttatcgagaatag 
tttatcgagaatagg 

TT AT CGAGAATAGGA 
10 TATCGAGAATAG^AA 

atcgagaatagg; 

TCGAGAATAGGAi 
CGAGAATAGGAAAAC 
G AG AAT AGG AAAAC C 
15 AGAAT AGG AAAAC C T 
GAATAGGAAAACCTT 
AATAGGAAAACCTTT 
ATAGGAAAACCTTTA 
TAGGAAAACCTTTAA 
20 AGGAAAACCTTTAAA 
GGAAAAC C T T T AAAC 
GAAAACCTTTAAACC 
AAAAC CTTT AAAC CC 
AAACCTTTAAACCCC 
25 AACCTTTAAACCCCG 
ACCTTTAAACCCCGG 
CCTTTAAACCCCGGT 
CTTTAAACCCCGGTC 
TTTAAACCCCGGTCA 
30 TTAAACCCCGGTCAT 
TAAACCCCGGTCATC 
AAACCCCGGTCATCC 
AACCCCGGTCATCCG 
ACCCCGGTCATCCGG 
35 CCCCGGTCATCCGGA 
CCCGGTCATCCGGAC 
CCGGTCATCCGGACA 
CGGTCATCCGGACAT 
GGTCATCCGGACATC 
40 GTCATCCGGACATCC 
TCATCCGGACATCCC 
CATCCGGACATCCCA 
AT C CGGAC AT C C C AA 
TCCGGACATCCCAAC 



CCGGACATCCCAACG 
CGGACATCCCAACGC 
GGACATCCCAACGCA 
GACATCCCAACGCAT 
ACATCCCAACGCATG 
CATCCCAACGCATGC 
ATCCCAACGCATGCT 
TCCCAACGCATGCTC 
CCCAACGCATGCTCC 
CCAACGCATGCTCCT 
CAACGCATGCTCCTG 
AACGCATGCTCCTGG 
ACGCATGCTCCTGGA 
CGCATGCTCCTGGAG 
GCATGCTCCTGGAGC 
CATGCTCCTGGAGCT 
ATGCTCCTGGAGCTC 
TGCTCCTGGAGCTCA 
5CTCCTGGAGCTCAC 
SCCTGGAGCTCACA 
TchTGGAGCTCACAG 

CCTC 

CTGGApCTCACAGCC 
^TCACAGCCT 
GGAGCTOACAGCCTT 
GAGCTCAGAGCCTTC 
AGCTCACAOCCTTCT 
GCTCACAGCOTTCTG 
CTCACAGCCT* 
TCACAGCCTTC: 
CACAGCCTTCTGT 
ACAGCCTTCTGTG&T 
CAGCCTTCTGTGGT1S 
AGCCTTCTGTGGTG1 
GCCTTCTGTGGTGTC 
CCTTCTGTGGTGTCA 
CTTCTGTGGTGTCAT 
TTCTGTGGTGTCATT 
TCTGTGGTGTCATTT 
CTGTGGTGTCATTTC 
TGTGGTGTCATTTCT 
GTGGTGTCATTTCTG 
TGGTGTCATTTCTGA 
GGTGTCATTTCTGAA 



GTGTCATTTCTGAAA 

TGTCATTTCTGAAAC 

GTCATTTCTGAAACA 

TCATTTCTGAAACAA 

CATTTCTGAAACAAG 

ATTTCTGAAACAAGG 

TTTCTGAAACAAGGG 

TTCTGAAACAAGGGC 

TCTGAAACAAGGGCG 

CTGAAACAAGGGCGT 

TGAAACAAGGGCGTG 

GAAACAAGGGCGTGG 

AAACAAGGGCGTGGA 

AACAAGGGCGTGGAT 

ACAAGGGCGTGGATC 

CAAGGGCGTGGATCC 

AAGGGCGTGGATCCC 

AGGGCGTGGATCCCT 

GGGCGTGGATCCCTC 

GGCGTGGATCCCTCA 

GCGTGGATCCCTCAA 

CGTGGATCCCTCAAC 

GTGGATCCCTCAACC 

TGGATCCCTCAACCA 

GGATCCCTCAACCAA 

GATCCCTCAACCAAG 

ATCCCTCAACCAAGA 

TC C CTCAAC CAAGAA 

CCCTCAACCAAGAAG 

CCTCAACCAAGAAGA 

CTCAACCAAGAAGAA 

TCAAC CAAGAAGAAT 

CAACCAAGAAGAATG 

AACCAAGAAGAATGT 

AC C AAG AAGAATGTT 

CCAAGAAGAATGTTT 

CAAGAAGAATGTTTA 

AAGAAGAATGTTTAT 

AGAAGAATGTTTATG 

GAAGAATGTTTATGT 

^GAATGTTTATGTC 

VGAATGTTTATGTCT 
^TGTTTATGTCTT 

TGTTTATGTCTTC 
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ATGTTTATGTCTTCA 
TG^TATGTCTTCAA 



GTT 
^ TTTAT 



TGTCTTCAAG 
iTCTTCAAGT 



5 ttatgtottcaagtg 
tatgtctt^aagtga 
atgtcttcaXgtgac 
tgtcttcaagtgacc 

GTCTTCAAGTGA^CT 

10 tcttcaagtgaccto 
cttcaagtgacctg\: 
ttcaagtgacctgta n 

TCAAGTGACCTGTAC 
CAAGTGACCTGTACT 
15 AAGTGACCTGTACTG 
AGTGACCTGTACTGC 
GTGACCTGTACTGCT 
TGACCTGTACTGCTT 
GACCTGTACTGCTTG 
20 ACCTGTACTGCTTGG 
CCTGTACTGCTTGGG 
CTGTACTGCTTGGGG 
TGTACTGCTTGGGGA 
GTACTGCTTGGGGAC 
25 TACTGCTTGGGGACT 
ACTGCTTGGGGACTA 
CTGCTTGGGGACTAT 
TGCTTGGGGACTATT 
GCTTGGGGACTATTG 
30 CTTGGGGACTATTGG 
TTGGGGACTATTGGA 
TGGGGACTATTGGAG 
GGGGACTATTGGAGA 
GGGACTATTGGAGAA 
35 GGACTATTGGAGAAA 
GACTATTGGAGAAAA 
AC TAT T GGAGAAAAT 
CTATTGGAGAAAATA 
TATTGGAGAAAATAA 
40 ATT GGAGAAAAT AAG 
TTGGAGAAAATAAGG 
TGGAGAAAATAAGGT 
GGAGAAAATAAGGTG 
GAGAAAATAAGGTGG 



AGAAAATAAGGTGGA 
G AAAAT AAGGT GG AG 
AAAATAAGGTGGAGT 
AAATAAGGTGGAGTC 
AATAAGGTGGAGTCC 
ATAAGGTGGAGTCCT 
TAAGGTGGAGTCCTA 
AAGGTGGAGTC CTAC 
AGGTGGAGTCCTACT 
GGTGGAGTCCTACTT 
GTGGAGTCCTACTTG 
TGGAGTCCTACTTGT 
GGAGTCCTACTTGTT 
GAGTCCTACTTGTTT 
AGTCCTACTTGTTTA 
GTCCTACTTGTTTAA 
^TCCTACTTGTTTAAA 
TACTTGTTTAAAA 
CT^CTTGTTTAAAAA 
[TGTTTAAAAAA 
ACT^TTTAAAAAAT 
TTAAAAAATA 
TTGTTTi^AAAAATAT 
TGTTTAA^AAATATG 

gtttaaaaXatatgt 
tttaaaaaat^tgta 

TTAAAAAATA1 

taaaaaatatgtVtc 
aaaaaatatgtatc 
aaaaatatgtatct; 
aaaat atg tat ctaa 
aaatatgtatctaag 
aatatgtatctaaga 
atatgtatctaagaa 
tatgtatctaagaat 
atgtatctaagaatg 
tgtatctaagaatgt 
gtatctaagaatgtt 
tatctaagaatgttc 
atctaagaatgttct 
tctaagaatgttcta 
ctaagaatgttctag 

TAAGAATGTTCTAGG 
AAGAATGTTCTAGGG 



AGAATGTTCTAGGGC 

GAATGTTCTAGGGCA 

AATGTTCTAGGGCAC 

ATGTTCTAGGGCACT 

TGTTCTAGGGCACTC 

GTTCTAGGGCACTCT 

TTCTAGGGCACTCTG 

TCTAGGGCACTCTGG 

CTAGGGCACTCTGGG 

TAGGGCACTCTGGGA 

AGGGCACTCTGGGAA 

GGGCACTCTGGGAAC 

GGCACTCTGGGAACC 

GCACTCTGGGAACCT 

CACTCTGGGAACCTA 

ACTCTGGGAACCTAT 

CTCTGGGAACCTATA 

TCTGGGAACCTATAA 

CTGGGAACCTATAAA 

tgggaac ctataaag 
gggaacctataaagg 
ggaacctataaaggc 
gaacctataaaggca 
aacctataaaggcag 
acctataaaggcagg 
cctataaaggcaggt 
ctataaaggcaggta 
tataaaggcaggtat 
ataaaggcaggtatt 
taaaggcaggtattt 
aaaggcaggtatttc 
aaggcaggtatttcg 
aggcaggtatttcgg 
ggcaggtatttcggg 
gcaggtatttcgggc 
:aggtatttcgggcc 
jgtatttcgggccc 
g^tatttcgggccct 

GTAvTTTCGGGCCCTC 
TATTTCGGGCCCTCC 
ATTTCGGGCCCTCCT 
TTTCGGGCCCTCCTC 
TTCGGGCCCTCCTCT 
TCGGGCCCTCCTCTT 
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OSGGCCCTCCTCTTC 
GG^CCCTCCTCTTCA 
GGCOSTCCTCTTCAG 
GCCCTOCTCTTCAGG 
5 CCCTCCTCTTCAGGA 
CCTCCTCTTCAGGAA 
CTCCTCTTCAGGAAT 
TCCTCTTCAGGAATC 
CCTCTTCAGGAATCT 
10 CTCTTCAGGAATOTT 
TCTTCAGGAATCTT& 
CTTCAGGAATCTTCC\ 
TTCAGGAATCTTCCT \ 
TCAGGAATCTTCCTG 
15 CAGGAATCTTCCTGA 
AGGAATCTTCCTGAA 
GGAATCTTCCTGAAG 
GAATCTTCCTGAAGA 
AATCTTCCTGAAGAC 
20 ATCTTCCTGAAGACA 
TCTTCCTGAAGACAT 
CTTCCTGAAGACATG 
TTCCTGAAGACATGG 
TCCTGAAGACATGGC 
25 C C TGAAGACATGGCC 
CTGAAGACATGGCCC 
T G AAG AC ATGGC C C A 
GAAGACATGGCCCAG 
' AAGACATGGCCCAGT 
30 AGACATGGCCCAGTC 
GACATGGCCCAGTCG 
ACATGGCCCAGTCGA 
CATGGCCCAGTCGAA 
ATGGCCCAGTCGAAG 
35 TGGC C CAGTCGAAGG 
GGCCCAGTCGAAGGC 
GCCCAGTCGAAGGCC 
CCCAGTCGAAGGCCC 
CCAGTCGAAGGCCCA 
40 CAGTCGAAGGCC CAG 
AGTCGAAGGC C CAGG 
GTCGAAGGCCCAGGA 
TCGAAGGCCCAGGAT 
CGAAGGCCCAGGATG 
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GAAGGCCCAGGATGG 
AAGGCCCAGGATGGC 
AGGCCCAGGATGGCT 
GGCCCAGGATGGCTT 
GCCCAGGATGGCTTT 
CCCAGGATGGCTTTT 
CCAGGATGGCTTTTG 
CAGGATGGCTTTTGC 
AGGATGGCTTTTGCT 
GGATGGCTTTTGCTG 
GATGGCTTTTGCTGC 
ATGGCTTTTGCTGCG 
TGGCTTTTGCTGCGG 
GGCTTTTGCTGCGGC 
GCTTTTGCTGCGGCC 
v CTTTTGCTGCGGCCC 

Vtttgctgcggcccc 

TtaTGCTGCGGCCCCG 
TTOCTGCGGCCCCGT 

TGCTGCGGCCCCGTG 
GCTGOSGCCCCGTGG 
CTGCGG^CCCGTGGG 
TGCGGCchcGTGGGG 
GCGGCCCCGTGGGGT 

cggccccgtggggta 

ggccccgtggggtag 

gccccgtggggtagg 

ccccgtggggtag^a 

cccgtggggtaggacs 

ccgtggggtaggaggN 

cgtggggtaggaggg 

gtggggtaggaggga 

tggggtaggagggac 

ggggtaggagggaca 

gggtaggagggacag 

ggtaggagggacaga 

gtaggagggacagag 

taggagggacagaga 

aggagggacagagag 

ggagggacagagaga 

gagggacagagagac 

agggacagagagacg 

gggacagagagacgg 

ggacagagagacggg 



GACAGAGAGACGGGA 
ACAGAGAGACGGGAG 
CAGAGAGACGGGAGA 
AG AG AG AC GGGAG AG 
G AG AGAC GGG AGAGT 
AGAG ACGGG AG AGT C 
GAGACGGGAGAGTCA 
AGAC GGG AG AGT CAG 
GACGGGAGAGTCAGC 
AC GGGAG AGT CAGCC 
CGGGAGAGTCAGCCT 
GGGAGAGTCAGCCTC 
GGAGAGTCAGCCTCC 
GAG AGT CAG C C T C C A 
AGAGTCAGCCTCCAC 
GAGTCAGCCTCCACA 
AGTCAGCCTCCACAT 
GTCAGCCTCCACATT 
TCAGCCTCCACATTC 
CAGCCTCCACATTCA 
AGCCTCCACATTCAG 
GCCTCCACATTCAGA 
CCTCCACATTCAGAG 
CTCCACATTCAGAGG 
TCCACATTCAGAGGC 
CCACATTCAGAGGCA 
CACATTCAGAGGCAT 
ACATT C AGAGGCATC 
CATTCAGAGGCATCA 
ATTCAGAGGCATCAC 
TTCAGAGGCATCACA 
TCAGAGGCAT CACAA 
y C AGAGGC AT C AC AAG 

\ agaggcatcacaagt 
\aggcatcacaagta 
aggcatcacaagtaa 
gg&atcacaagtaat 
gca^cacaagtaatg 

CATckcAAGTAATGG 
ATCACAAGTAATGGC 
TCACAAGTAATGGCA 
CACAAGTAATGGCAC 
ACAAGTAATGGCACA 
CAAGTAATGK5CACAA 
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^AAGTAATGGCACAAT 
A&TAATGGCACAATT 
GTAMGGCACAATTC 
TAATOGCACAATTCT 
5 AATGGC^CAATTCTT 
ATGGCACAATTCTTC 
TGGCACAATTCTTCG 
GGCACAATTC^TCGG 
GCACAATTCTTGGGA 
10 CACAATTCTTCGGAT 
ACAATTCTTCGGAT^S 
CAATTCTTCGGATGA\ 
AATTCTTCGGATGAC 
ATTCTTCGGATGACT 
15 TTCTTCGGATGACTG 
TCTTCGGATGACTGC 
CTTCGGATGACTGCA 
TTCGGATGACTGCAG 
TCGGATGACTGCAGA 
20 CGGATGACTGCAGAA 
GGATGACTGCAGAAA 
GAT G AC T G C AG AAAA 
ATGACTGCAGAAAAT 
TGACTGCAGAAAATA 
25 GAC TG C AGAAAAT AG 
AC T G C AG AAAAT AG T 
CTGCAGAAAATAGTG 
TGCAGAAAATAGTGT 
GCAGAAAATAGTGTT 
30 CAGAAAATAGTGTTT 
AGAAAATAGTGTTTT 
GAAAATAGTGTTTTG 
AAAATAGTGTTTTGT 
AAATAGTGTTTTGTA 
35 AATAGTGTTTTGTAG 
ATAGTGTTTTGTAGT 
TAGTGTTTTGTAGTT 
AGTGTTTTGTAGTTC 
GTGTTTTGTAGTTCA 
40 TGTTTTGTAGTTCAA 
GTTTTGTAGTTCAAC 
TTTTGTAGTTCAACA 
TTTGTAGTTCAACAA 
TTGTAGTTCAACAAC 



TGTAGTTCAACAACT 

GTAGTTCAACAACTC 

TAGTTCAACAACTCA 

AGTTCAACAACTCAA 

GTTCAACAACTCAAG 

TTCAACAACTCAAGA 

TCAACAACTCAAGAC 

CAACAACTCAAGACG 

AACAACTCAAGACGA 

AC AAC T C AAG AC G AA 

CAACTCAAGACGAAG 

AACTCAAGACGAAGC 

ac t c aagac g aag c t 
ctcaagacgaagctt 
tcaagacgaagctta 
Vaagacgaagcttat 
a5m3 ac gaag c t t att 

AGkcGAAGCTTATTT 
GACGAAGCTTATTTC 
ACGAA^CTTATTTCT 
CGAAGCTtfATTTCTG 

gaagcttatttctga 
aag c tt at ttc tgag 
agcttatttctgagg 
gcttatttctgXgga 

CTTATTTCTGAGGAT 

TTATTTCTGAGGATSA 

TATTTCTGAGGATAAy 

AT TT C TGAGG AT AAG 

TTTCTGAGGATAAGC 

TTCTGAGGATAAGCT 

TCTGAGGATAAGCTC 

CTGAGGATAAGCTCT 

TGAGGATAAGCTCTT 

GAGGATAAGCTCTTT 

AGGATAAGCTCTTTA 

GGATAAGCTCTTTAA 

GATAAGCTCTTTAAA 

ATAAGCTCTTTAAAG 

TAAGCTCTTTAAAGG 

AAGCTCTTTAAAGGC 

AGCTCTTTAAAGGCA 

GCTCTTTAAAGGCAA 

CTCTTTAAAGGCAAA 



TCTTTAAAGGCAAAG 
CTTTAAAGGCAAAGC 
TTTAAAGGCAAAGCT 
TTAAAGGCAAAGCTT 
TAAAGGCAAAGCTTT 
AAAGGCAAAGCTTTA 
AAGGCAAAGCTTTAT 
AGGCAAAGCTTTATT 
GGCAAAGCTTTATTT 
GCAAAGCTTTATTTT 
CAAAGCTTTATTTTC 
AAAGCTTTATTTTCA 
AAGCTTTATTTTCAT 
AGCTTTATTTTCATC 
GCTTTATTTTCATCT 
CTTTATTTTCATCTC 
TT T AT TT T C AT C T CT 
TTATTTTCATCTCTC 
TATTTTCATCTCTCA 
ATTTTCATCTCTCAT 
TTTTCATCTCTCATC 
TTTCATCTCTCATCT 
TTCATCTCTCATCTT 
TCATCTCTCATCTTT 
CATCTCTCATCTTTT 
ATCTCTCATCTTTTG 
TCTCTCATCTTTTGT 
CTCTCATCTTTTGTC 
TCTCATCTTTTGTCC 
CTCATCTTTTGTCCT 
TCATCTTTTGTCCTC 
CATCTTTTGTCCTCC 
\ ATCTTTTGTCCTCCT 
YCTTTTGTCCTCCTT 
CTTTTGTCCTCCTTA 
TTTTGTCCTCCTTAG 
TTTisTCCTCCTTAGC 
TTGTCCTCCTTAGCA 
TGTCCTCCTTAGCAC 
GTCCTCOTTAGCACA 
TCCTCCTTAGCACAA 
CCTCCTTAGCACAAT 
CTCCTTAGCACAATG 
TCCTTAGCACAATGT 
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C C TT^AGC ACAATGTA 
CTTAGCACAATGTAA 
TTAGCACAATGTAAA 
TAGCACAATGTAAAA 
5 AGCACAATISTAAAAA 
GCACAATGTAAAAAA 
C AC AAT GT AAAAAAG 
ACAATGTAAAAAAGA 
CAATGTAAAAAAG^A 
10 AATGTAAAAAAGAAt 

atgtaaaaaagaata\ 

TG T AAAAAAG AAT AG \ 
GTAAAAAAGAATAGT 
T AAAAAAG AAT AGT A 
15 AAAAAAGAATAGTAA 
AAAAAGAATAGTAAT 
AAAAGAATAGTAATA 
AAAGAATAGTAATAT 
AAGAAT AGT AAT AT C 
20 AGAATAGTAATATCA 
G AAT AG T AAT AT C AG 
AAT AGT AAT AT C AGA 
ATAGTAATATCAGAA 
TAGTAATATCAGAAC 
25 AGTAATATCAGAACA 
GTAATATCAGAACAG 
T AAT AT C AG AAC AGG 
AATATCAGAACAGGA 
ATATCAGAACAGGAA 
30 TATCAGAACAGGAAG 
ATCAGAACAGGAAGG 
TCAGAACAGGAAGGA 
CAGAACAGGAAGGAG 
AGAACAGGAAGGAGG 
35 GAACAGGAAGGAGGA 
AACAGGAAGGAGGAA 
ACAGGAAGGAGGAAT 
CAGGAAGGAGGAATG 
AGGAAGGAGGAATGG 
40 GGAAGGAGGAATGGC 
GAAGGAGGAATGGCT 
AAGGAGGAATGGCTT 
AGGAGGAATGGCTTG 
GGAGGAATGGCTTGC 



GAGGAATGGCTTGCT 

AGGAATGGCTTGCTG 

GGAATGGCTTGCTGG 

GAATGGCTTGCTGGG 

AATGGCTTGCTGGGG 

ATGGCTTGCTGGGGA 

TGGCTTGCTGGGGAG 

GGCTTGCTGGGGAGC 

GCTTGCTGGGGAGCC 

CTTGCTGGGGAGCCC 

TTGCTGGGGAGCCCA 

TGCTGGGGAGCCCAT 

GCTGGGGAGCCCATC 

CTGGGGAGCCCATCC 

tggggagcccatcca 
Vgggagcccatccag 
gsg agc c cat c c agg 
ggKgcccatccagga 
gack!ccatccaggac 
agcccatccaggaca 
gcccat^caggacac 

CCCATCCAGGACACT 

CCATCCAGGACACTG 

CATCCAGGACACTGG 

AT C C AGGAC AOTGGG 

TCCAGGACACTGGGA 

CCAGGACACTGGGAG 

CAGGACACTGGGAGC 

AGGACACTGGGAGCAV 

GGACACTGGGAGCAC N 

GACACTGGGAGCACA 

ACACTGGGAGCACAT 

CACTGGGAGCACATA 

ACTGGGAGCACATAG 

CTGGGAGCACATAGA 

TGGGAGCACATAGAG 

GGGAGCACATAGAGA 

GGAGCACATAGAGAT 

GAGCACATAGAGATT 

AGCACATAGAGATTC 

GCACATAGAGATTCA 

CACATAGAGATTCAC 

ACATAGAGATTCACC 

C AT AGAGATT C AC C C 



ATAGAGATTCACCCA 

TAGAGATTCACCCAT 

AG AGAT T C AC C C ATG 

GAGATTCACCCATGT 

AGATTCACCCATGTT 

GATTCACCCATGTTT 

ATTCACCCATGTTTG 

TTCACCCATGTTTGT 

TCACCCATGTTTGTT 

CACCCATGTTTGTTG 

ACCCATGTTTGTTGA 

CCCATGTTTGTTGAA 

CCATGTTTGTTGAAC 

CATGTTTGTTGAACT 

ATGTTTGTTGAACTT 

TGTTTGTTGAACTTA 

GTTTGTTGAACTTAG 

TTTGTTGAACTTAGA 

TTGTTGAACTTAGAG 

tgttgaacttagagt 
gttgaacttagagtc 
ttgaacttagagtca 
tgaacttagagtcat 
gaacttagagtcatt 
aacttagagtcattc 
acttagagtcattct 
cttagagtcattctc 
ttagagtcattctca 
tagagtcattctcat 
agagtcattctcatg 
gagtcattctcatgc 
agtcattctcatgct 
gtcattctcatgctt 
\ tcattctcatgcttt 
\ cattctcatgctttt 
Vttctcatgcttttc 
otctcatgcttttct 
totcatgcttttctt 

CTOATGCTTTTCTTT 
TCAT^GCTTTTCTTTA 
CATGOTTTTCTTTAT 
ATGCTTTTCTTTATA 
TGCTTTTCTTTATAA 
GCTTTTCTCTTATAAT 
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CTTTTCTTTATAATT 
TTTTCTTTATAATTC 
TTTC^KTTATAATTCA 
TTCTTTATAATTCAC 
5 TCTTTAT^ATTCACA 
CTTTATAaVtCACAC 
TTTATAATTOACACA 
TTATAATTCAOACAT 
TATAATTCACACATA 
10 ATAATTCACACAT^T 

taattcacacatat\ 
aattcacacatatat\ 
attcacacatatatg 
ttcacacatatatgc 

15 TCACACATATATGCA 
CACACATATATGCAG 
ACACATATATGCAGA 
CACATATATGCAGAG 
ACATATATGCAGAGA 
20 CATATATGCAGAGAA 
AT AT ATG C AG AG AAG 
TATATGCAGAGAAGA 
ATATGCAGAGAAGAT 
TATGCAGAGAAGATA 
25 ATGCAGAGAAGATAT 
TGCAGAGAAGATATG 
GCAGAGAAGATATGT 
C AG AG AAGAT ATGT T 
AGAGAAGATATGTTC 
30 GAGAAGATATGTTCT 
AGAAGATATGTTCTT 
GAAGATATGTTCTTG 
AAGATATGTTCTTGT 
AGATATGTTCTTGTT 
35 GATATGTTCTTGTTA 
ATATGTTCTTGTTAA 
TATGTTCTTGTTAAC 
ATGTTCTTGTTAACA 
TGTTCTTGTTAACAT 
40 GTTCTTGTTAACATT 
TTCTTGTTAACATTG 
TCTTGTTAACATTGT 
CTTGTTAACATTGTA 
TTGTTAACATTGTAT 



TGTTAACATTGTATA 

GTTAACATTGTATAC 

TTAACATTGTATACA 

TAACATTGTATACAA 

AACATTGTATACAAC 

ACATTGTATACAACA 

CATTGTATACAACAT 

ATTGTATACAACATA 

T TGT AT AC AAC AT AG 

TGTATACAACATAGC 

GTATACAACATAGCC 

t atac aac at agc c c 
atacaacatagcccc 
tacaacatagcccca 
acaacatagccccaa 
, caacatagccccaaa 
Vacatagccccaaat 
a^atagccccaaata 
caWgccccaaatat 
at agc c c c aaat at a 
tagccccaaatatag 

AGC C C CAAAT AT AGT 

G C C C CAA&TATAGTA 

CCCCAAAT^TAGTAA 

C C C AAAT AT^GT AAG 

CCAAATATAGTAAGA 

CAAATATAGTAAGAT 

AAAT AT AGT AAGAT C 

AATATAGTAAGATCT 

AT AT AGT AAGAT C T A\ 

TATAGTAAGATCTAT 

ATAGTAAGATCTATA 

TAGTAAGATCTATAC 

AGT AAGAT C TAT AC T 

GTAAGATCTATACTA 

TAAGATCTATACTAG 

AAGATCTATACTAGA 

AGATCTATACTAGAT 

GATCTATACTAGATA 

ATCTATACTAGATAA 

TCTATACTAGATAAT 

CTATACTAGATAATC 

TATACTAGATAATCC 

ATACTAGATAATCCT 



TACTAGATAATCCTA 
ACTAGATAATCCTAG 
C T AG AT AAT C C T AG A 
TAGATAATCCTAGAT 
AG AT AAT C CT AG ATG 
GAT AAT C C TAG AT G A 
AT AAT C C TAG AT G AA 
T AAT C C TAG AT G AAA 
AAT C C TAG AT G AAAT 
AT C C TAG AT G AAATG 
TCCTAGATGAAATGT 
C C TAG AT G AAAT GT T 
CTAGATGAAATGTTA 
TAGATGAAATGTTAG 
AGATGAAATGTTAGA 
GATGAAATGTTAGAG 
ATGAAATGTTAGAGA 
TGAAATGTTAGAGAT 
GAAATGTTAGAGATG 
AAATGTTAGAGATGC 
AATGTTAGAGATGCT 
ATGT T AGAGATG C T A 
TGTTAGAGATGCTAT 
GTTAGAGATGCTATA 
TTAGAGATGCTATAT 
TAGAGATGCTATATG 
AGAGATGCTATATGA 
G AGAT G C T AT ATGAT 
AGATGCTATATGATA 
GATGC TAT ATGAT AC 
AT GC TAT ATG AT AC A 
TGCTATATGATACAA 
GCTATATGATACAAC 
v CTATATGATACAACT 

\ tatatgatacaactg 
natatgatacaactgt 
Wtgatacaactgtg 
aVgatacaactgtgg 
tg^tacaactgtggc 
gat^caactgtggcc 
atacaactgtggcca 
tacaactgtggccat 
acaactgtggccatg 
caactgtggccatga 
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AACTGTGGCCATGAC 
^kCTGTGGCCATGACT 

ct^ggccatgactg 
tgtggsx:atgactga 

5 gtggccatgactgag 
tggc c atgxctgagg 
ggccatgact^agga 
gccatgactgaggaa 
ccatgactgagga^a 

10 catgactgaggaaagl 
atgactgaggaaaggn 
tg ac t g agg aaagg a 
gactgaggaaaggag 
actgaggaaaggagc 

15 c tg agg aaagg ag c t 
tgaggaaaggagctc 
gaggaaaggagctca 
aggaaaggagctcac 
ggaaaggagctcacg 

20 gaaaggagctcacgc 
aaaggagctcacgcc 

AAGGAGCTCACGCCC 
AGGAGCTCACGCCCA 
GGAGCTCACGCCCAG 
25 GAGCTCACGCCCAGA 
AGCTCACGCCCAGAG 
GCTCACGCCCAGAGA 
CTCACGCCCAGAGAC 
TCACGCCCAGAGACT 
30 CACGCCCAGAGACTG 
ACGCCCAGAGACTGG 
CGCCCAGAGACTGGG 
GCCCAGAGACTGGGC 
CCCAGAGACTGGGCT 
35 C C AG AGACTGGGCTG 
CAGAGACTGGGCTGC 
AGAGACTGGGCTGCT 
GAGACTGGGCTGCTC 
AGACTGGGCTGCTCT 
40 GACTGGGCTGCTCTC 
ACTGGGCTGCTCTCC 
CTGGGCTGCTCTCCC 
TGGGCTGCTCTCCCG 
GGGCTGCTCTCCCGG 



GGCTGCTCTCCCGGA 
GCTGCTCTCCCGGAG 
CTGCTCTCCCGGAGG 
TGCTCTCCCGGAGGC 
GCTCTCCCGGAGGCC 
CTCTCCCGGAGGCCA 
TCTCCCGGAGGCCAA 
CTCCCGGAGGCCAAA 
TCCCGGAGGCCAAAC 
CCCGGAGGCCAAACC 
CCGGAGGCCAAACCC 
CGGAGGCCAAACCCA 
GGAGGCCAAACCCAA 
vGAGGCCAAAC C CAAG 
AGGCCAAACCCAAGA 
GGC C AAAC C C AAGAA 

gcouvacccaagaag 
ccaaKcccaagaagg 
c aaac ccaag aaggt 
aaacccaAgaaggtc 
aacccaagaaggtct 
acccaagaaggtctg 
cccaagaaggtctgg 
c caag aaggt ctggc 
caagaaggtctggga 

AAGAAGGTCTGGCA& 

AGAAGGTCTGGCAAA\ 

G AAGGT CTGG CAAAG 

AAGGTCTGGCAAAGT 

AGGTCTGGCAAAGTC 

GGTCTGGCAAAGTCA 

GTCTGGCAAAGTCAG 

TC TGGC AAAGTC AGG 

CTGGCAAAGTCAGGC 

TGGCAAAGTCAGGCT 

GGC AAAGTC AGG CTC 

GCAAAGTCAGGCTCA 

CAAAGTCAGGCTCAG 

AAAGTCAGGCTCAGG 

AAGTCAGGCTCAGGG 

AGTCAGGCTCAGGGA 

GTCAGGCTCAGGGAG 

TCAGGCTCAGGGAGA 

CAGGCTCAGGGAGAC 



AGGCTCAGGGAGACT 
GGCTCAGGGAGACTC 
GCTCAGGGAGACTCT 
CTCAGGGAGACTCTG 
TCAGGGAGACTCTGC 
CAGGGAGACTCTGCC 
AGGGAGACTCTGCCC 
GGGAGACTCTGCCCT 
GGAGACTCTGCCCTG 
GAGACTCTGCCCTGC 
AGACTCTGCCCTGCT 
GACTCTGCCCTGCTG 
ACTCTGCCCTGCTGC 
CTCTGCCCTGCTGCA 
TCTGCCCTGCTGCAG 
CTGCCCTGCTGCAGA 
TGCCCTGCTGCAGAC 
GCCCTGCTGCAGACC 
CCCTGCTGCAGACCT 
CCTGCTGCAGACCTC 
CTGCTGCAGACCTCG 
TGCTGCAGACCTCGG 
GCTGCAGACCTCGGT 
CTGCAGACCTCGGTG 
TGCAGACCTCGGTGT 
GCAGACCTCGGTGTG 
CAGACCTCGGTGTGG 
AGACCTCGGTGTGGA 
GACCTCGGTGTGGAC 
ACCTCGGTGTGGACA 
CCTCGGTGTGGACAC 
\ CTCGGTGTGGACACA 
NrCGGTGTGGACACAC 
CGGTGTGGACACACG 
GGTGTGGACACACGC 
GTQTGGACACACGCT 
TGTGGACACACGCTG 
GTGG^CACACGCTGC 
TGGACAC ACGC TGC A 
GGACAGACGCTGCAT 
GACACACGCTGCATA 
ACACACffiCTGCATAG 
CACACGOTGCATAGA 
ACACGCTGCATAGAG 
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QACGCTGCATAGAGC 
AOGCTGCATAGAGCT 
CGOTGCATAGAGCTC 
GCTGCATAGAGCTCT 
5 CTGCATAGAGCTCTC 
TGCATAGAGCTCTCC 
GCATAGAGCTCTCCT 
CATAGAGC\CTCCTT 
ATAGAGCTC\CCTTG 

10 tagagctctcVttga 
agagctctcct\gaa 
gagctctccttg^aa 
agctctccttgaa^a 
gctctccttgaaaac 

15 ctctccttgaaaaca\ 
tctccttgaaaacag \ 
ctccttgaaaacaga 

TC C TTGAAAAC AGAG 
C C TTGAAAAC AGAGG 
20 CTTGAAAACAGAGGG 
TTGAAAACAGAGGGG 
TGAAAACAGAGGGGT 
G AAAAC AG AGGGGT C 
AAAACAGAGGGGTCT 
25 AAACAGAGGGGTCTC 
AACAGAGGGGTCTCA 
AC AG AGGGGT C T C AA 
C AGAGGGGTCTCAAG 
AGAGGGGTCTCAAGA 
30 GAGGGGTCTCAAGAC 
AGGGGTCTCAAGACA 
GGGGTCTCAAGACAT 
GGGTCTCAAGACATT 
GGTCTCAAGACATTC 
35 GTCTCAAGACATTCT 
TCTCAAGACATTCTG 
CTCAAGACATTCTGC 
TCAAGACATTCTGCC 
CAAGACATTCTGCCT 
40 AAGACATTCTGCCTA 
AGACATTCTGCCTAC 
GACATTCTGCCTACC 
ACATTCTGCCTACCT 
CATTCTGCCTACCTA 



ATTCTGC CT ACCT AT 

TTCTGCCTACCTATT 

TCTGCCTACCTATTA 

CTGCCTACCTATTAG 

TGCCTACCTATTAGC 

GCCTACCTATTAGCT 

CCTACCTATTAGCTT 

CTACCTATTAGCTTT 

TACCTATTAGCTTTT 

ACCTATTAGCTTTTC 

CCTATTAGCTTTTCT 

CTATTAGCTTTTCTT 

TATTAGCTTTTCTTT 

ATTAGCTTTTCTTTA 

TTAGCTTTTCTTTAT 

TAGCTTTTCTTTATT 

AGCTTTTCTTTATTT 

GCTTTTCTTTATTTT 

CTTTTCTTTATTTTT 

\ ttttctttatttttt 
Vttctttattttttt 

TTCTTTATTTTTTTA 
TCTTTATTTTTTTAA 
CTTTATTTTTTTAAC 
TTTaTTTTTTTAACT 

ttatttttttaactt 
tattttVttaacttt 
atttttt\aactttt 
tttttttaKcttttt 
ttttttaacVttttg 
tttttaacttVttgg 
ttttaactttttcgg 
tttaactttttgcsgg 
ttaactttttggg(sg 

TAACTTTTTGGGGGtS 

AACTTTTTGGGGGGA\ 

ACTTTTTGGGGGGAA 

CTTTTTGGGGGGAAA 

TTTTTGGGGGGAAAA 

TTTTGGGGGGAAAAG 

TTTGGGGGGAAAAGT 

TTGGGGGGAAAAGTA 

TGGGGGGAAAAGTAT 

GGGGGGAAAAGTATT 



GGGGGAAAAGTATTT 
GGGGAAAAGTATTTT 
GGGAAAAGTATTTTT 
GG AAAAGT AT T TT T G 
GAAAAGTATTTTTGA 
AAAAGTATTTTTGAG 
AAAGTATTTTTGAGA 
AAGTATTTTTGAGAA 
AGT AT TTT TG AGAAG 
GTATTTTTGAGAAGT 
TATTTTTGAGAAGTT 
ATTTTTGAGAAGTTT 
TTTTTGAGAAGTTTG 
TTTTGAGAAGTTTGT 
TTTGAGAAGTTTGTC 
TTGAGAAGTTTGTCT 
TGAGAAGTTTGTCTT 
GAGAAGTTTGTCTTG 
AGAAGTTTGTCTTGC 
GAAGTTTGTCTTGCA 
AAGTTTGTCTTGCAA 
AGTTTGTCTTGCAAT 
GTTTGTCTTGCAATG 
TTTGTCTTGCAATGT 
TTGTCTTGCAATGTA 
TGTCTTGCAATGTAT 
GTCTTGCAATGTATT 
TCTTGCAATGTATTT 
CTTGCAATGTATTTA 
TTGCAATGTATTTAT 
TGCAATGTATTTATA 
GCAATGTATTTATAA 
CAATGTATTTATAAA 
AATGTATTTATAAAT 
ATGTATTTATAAATA 
TGTATTTATAAATAG 
GTATTTATAAATAGT 
TATTTATAAATAGTA 
ATTTATAAATAGTAA 
TTTATAAATAGTAAA 
\ TTATAAATAGTAAAT 
\ TATAAATAGTAAATA 
\ ATAAATAGTAAATAA 
\ TAAATAGTAAATAAA 
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Aaatagtaaataaag 
a^tagtaaataaagt 
ata&taaataaagtt 

TAGmAATAAAGTTT 

5 agtaS^taaagtttt 

GTAAAT&AAGTTTTT 
TAAATAA&GTTTTTA 
AAATAAAGTTTTTAC 
AATAAAGTTTTTACC 
10 ATAAAGTTTTTACCA 
TAAAGTTTTTACCAT 
AAAGTTTTTACCATT 



15 



EXAMPLE 8 

Antisenseo.igonucleot^ 
one or more ©fUbeJcOiowiftg-seHS^ 



TTT*£TTTTTTTTTTG 
20 TTTTT^TTTTTTTGA 
TTTTTTTTSTTTTGAG 
TTTTTTTTTTTCAGA 
vJ> TTTTTTTTTTGAC 

tttttttttgag; 

25 TTTTTTTTGAGAAAG 
TTTTTTTGAGAAAGG 
TTTTTTGAGAAAGGG 
TTTTTGAGAAAGGGA 
TTTTGAGAAAGGGAA 
30 TTTGAGAAAGGGAAT 
TTGAGAAAGGGAATT 
TGAGAAAGGGAATTT 
GAGAAAGGGAATTTC 
AGAAAGGGAATTTCA 
35 GAAAGGGAATTTCAT 
AAAGGGAATTTCATC 
AAGGGAATTTCATCC 
AGGGAATTTCATCCC 
GGGAATTTCATCCCA 
40 GGAATTTCATCCCAA 
GAATTTCATCCCAAA 
AATTTCATCCCAAAT 



ATTTCATCCCAAATA 
TTTCATCCCAAATAA 
TTCATCCCAAATAAA 
TCATCCCAAATAAAA 
C AT C C C AAAT AAAAG 
AT CC C AAAT AAAAGG 
T C C C AAAT AAAAGG A 
C C C AAAT AAAAGGAA 
k C C AAAT AAAAGG AAT 

^taaaaggaatg 
taaaaggaatga 
aataXaaggaatgaa 

ATAAAASGAATGAAG 
TAAAAGGAATGAAGT 
AAAAGGAATG^AGTC 
AAAGGAATGAAGTCT 
AAGGAATGAAGTC1 
AGGAATGAAGT C T GG N 
GGAATGAAGTCTGGC 
GAATGAAGTCTGGCT 
AATGAAGTCTGGCTC 
ATGAAGTCTGGCTCC 
TGAAGTCTGGCTCCG 
GAAGTCTGGCTCCGG 



AAGTCTGGCTCCGGA 
AGTCTGGCTCCGGAG 
GTCTGGCTCCGGAGG 
TCTGGCTCCGGAGGA 
CTGGCTCCGGAGGAG 
TGGCTCCGGAGGAGG 
GGCTCCGGAGGAGGG 
GCTCCGGAGGAGGGT 
CTCCGGAGGAGGGTC 
TCCGGAGGAGGGTCC 
CCGGAGGAGGGTCCC 
CGGAGGAGGGTCCCC 
GGAGGAGGGTCCCCG 
GAGGAGGGTCCCCGA 
AGGAGGGT C C C CG AC 
GGAGGGTCCCCGACC 
GAGGGTCCCCGACCT 
AGGGTCCCCGACCTC 
GGGTCCCCGACCTCG 
GGTCCCCGACCTCGC 
5TCCCCGACCTCGCT 
T^CCCGACCTCGCTG 
CCOSGACCTCGCTGT 
CCCGACCTCGCTGTG 
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CCGACCTCGCTGTGG 
C&ACCTCGCTGTGGG 
GACCTCGCTGTGGGG 
ACCT&GCTGTGGGGG 
5 CCTCG^TGTGGGGGC 
CTCGCTGTGGGGGCT 
TCGCTGTGGGGGCTC 
CGCTGTGGGGGCTCC 
GCTGTGGGGGCTCCT 
10 CTGTGGGGGCT^CTG 
TGTGGGGGCTCCTGT 
GTGGGGGCTCCTGTT 
TGGGGGCTCCTGTTTV 
GGGGGCTCCTGTTTC > 
15 GGGGCTCCTGTTTCT 
GGGCTCCTGTTTCTC 
GGCTCCTGTTTCTCT 
GCTCCTGTTTCTCTC 
CTCCTGTTTCTCTCC 
20 TCCTGTTTCTCTCCG 
CCTGTTTCTCTCCGC 
CTGTTTCTCTCCGCC 
TGTTTCTCTCCGCCG 
GTTTCTCTCCGCCGC 
25 TTTCTCTCCGCCGCG 
TTCTCTCCGCCGCGC 
TCTCTCCGCCGCGCT 
CTCTCCGCCGCGCTC 
TCTCCGCCGCGCTCT 
30 CTCCGCCGCGCTCTC 
TCCGCCGCGCTCTCG 
CCGCCGCGCTCTCGC 
CGCCGCGCTCTCGCT 
GCCGCGCTCTCGCTC 
35 CCGCGCTCTCGCTCT 
CGCGCTCTCGCTCTG 
GCGCTCTCGCTCTGG 
CGCTCTCGCTCTGGC 
GCTCTCGCTCTGGCC 
40 CTCTCGCTCTGGCCG 
TCTCGCTCTGGCCGA 
CTCGCTCTGGCCGAC 
TCGCTCTGGCCGACG 
CGCTCTGGCCGACGA 



GCTCTGGCCGACGAG 
CTCTGGCCGACGAGT 
TCTGGCCGACGAGTG 
CTGGC CGACGAGTGG 
TGGCCGACGAGTGGA 
GGCCGACGAGTGGAG 
GC CGACGAGTGG AG A 
CCGACGAGTGGAGAA 
CGACGAGTGGAGAAA 
G AC G AGT GG AG AAAT 
ACGAGTGGAGAAATC 
CGAGTGGAGAAATCT 
GAGTGGAGAAAT CTG 
AGTGGAGAAATCTGC 
GTGGAGAAATCTGCG 
TGGAGAAATCTGCGG 
v GGAGAAATCTGCGGG 

\agaaatctgcgggc 

AbAAATCTGCGGGCC 
GAAATCTGCGGGCCA 
AAATOTGCGGGCCAG 
AATCTOCGGGCCAGG 

atctgcgggccaggc 

tctgcgggccaggca 

ctgcgggccXggcat 

tgcgggccaggcatc 

gcgggccaggcatcg 

cgggccaggcatc^s^a 

gggccaggcatcgao, 

ggccaggcatcgaca 

g c c agg c at c g ac at 

ccaggcatcgacatc 

caggcatcgacatcc 

aggcatcgacatccg 

ggcatcgacatccgc 

gcatcgacatccgca 

catcgacatccgcaa 

atcgacatccgcaac 

tcgacatccgcaacg 

cgacatccgcaacga 

gacatccgcaacgac 

acatccgcaacgact 

catccgcaacgacta 

atccgcaacgactat 



TCCGCAACGACTATC 
CCGCAACGACTATCA 
CGCAACGACTATCAG 
GCAACGACTATCAGC 
C AAC G AC TAT C AG C A 
AACGACTATCAGCAG 

acgactatcagcagc 
c g ac tat c agc ag c t 
gactatcagcagctg 
actatcagcagctga 
ctatcagcagctgaa 
tatcagcagctgaag 
atcagcagctgaagc 
tcagcagctgaagcg 
cagcagctgaagcgc 
agcagctgaagcgcc 
gcagctgaagcgcct 
cagctgaagcgcctg 
agctgaagcgcctgg 
gctgaagcgcctgga 
ctgaagcgcctggag 
tgaagcgcctggaga 
gaagcgcctggagaa 
aagcgcctggagaac 
agcgcctggagaact 
gcgcctggagaactg 
cgcctggagaactgc 
gcctggagaactgca 
cctggagaactgcac 
ctggagaactgcacg 
tggagaactgcacgg 
ggagaactgcacggt 
v gagaactgcacggtg 
\agaactgcacggtga 
gaactgcacggtgat 
aactgcacggtgatc 
actgcacggtgatcg 
ctgcacggtgatcga 
tgcaomtgatcgag 
gcacggtx3atcgagg 

CACGGTGATCGAGGG 
ACGGTGATCGAGGGC 
CGGTGATCGAGGGCT 
GGTGATCGAGGGCTA 
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&TGATCGAGGGCTAC 
TG&TCGAGGGCTACC 
GATtoVGGGCTACCT 

atcgXgggctacctc 
5 tcgagggctacctcc 
cgagggcx^cctcca 
gagggctagctccac 
agggct ac c tc c ac a 
gggctacctcoacat 
10 ggctacctccacatc 
gctacctccacat^c 
ctacctccacatcct 
tacctccacatcctgX 
acctccacatcctgc 
15 cctccacatcctgct 
ctccacatcctgctc 
tccacatcctgctca 
ccacatcctgctcat 
cacatcctgctcatc 
20 acatcctgctcatct 
catcctgctcatctc 
atcctgctcatctcc 
tcctgctcatctcca 
cctgctcatctccaa 
25 ctgctcatctccaag 

TGCTCATCTCCAAGG 
GCTCATCTCCAAGGC 
CTCATCTCCAAGGCC 
TCATCTCCAAGGCCG 
30 CATCTCCAAGGCCGA 
ATCTCCAAGGCCGAG 
TCTCCAAGGCCGAGG 
CTCCAAGGCCGAGGA 
TCCAAGGCCGAGGAC 
35 CCAAGGCCGAGGACT 
C AAGGC CGAGGACTA 
AAGGCCGAGGACTAC 
AGGCCGAGGACTACC 
GGCCGAGGACTACCG 
40 GCCGAGGACTACCGC 
CCGAGGACTACCGCA 
CGAGGACTACCGCAG 
GAGGACTACCGCAGC 
AGGACTACCGCAGCT 



GGACTACCGCAGCTA 

GACTACCGCAGCTAC 

ACTACCGCAGCTACC 

CTACCGCAGCTACCG ■ 

TACCGCAGCTACCGC 

ACCGCAGCTACCGCT 

CCGCAGCTACCGCTT 

CGCAGCTACCGCTTC 

GCAGCTACCGCTTCC 

CAGCTACCGCTTCCC 

AGCTACCGCTTCCCC 

GCTACCGCTTCCCCA 

CTACCGCTTCCCCAA 

taccgcttccccaag 
accgcttccccaagc 
ccgcttccccaagct 
cgcttccccaagctc 
\gcttccccaagctca 
cttccccaagctcac 

TT&CCCAAGCTCACG 
TCCXSCAAGCTCACGG 
CCCCAAGCTCACGGT 
CCCAAGCTCACGGTC 
CCAAGCTisACGGTCA 

caagctcaoggtcat 
aagctcacggtcatt 
agctcacggtc&tta 
gctcacggtcat\ac 
ctcacggtcattagc 

T C AC GGT C AT T AC CQv 

CACGGTCATTACCGA 

ACGGTCATTACCGAG 

CGGTCATTACCGAGT 

GGTCATTACCGAGTA 

GTCATTACCGAGTAC 

TCATTACCGAGTACT 

CATTACCGAGTACTT 

ATTACCGAGTACTTG 

TTACCGAGTACTTGC 

TACCGAGTACTTGCT 

ACCGAGTACTTGCTG 

CCGAGTACTTGCTGC 

CGAGTACTTGCTGCT 

GAGTACTTGCTGCTG 



AGTACTTGCTGCTGT 

GTACTTGCTGCTGTT 

TACTTGCTGCTGTTC 

ACTTGCTGCTGTTCC 

CTTGCTGCTGTTCCG 

TTGCTGCTGTTCCGA 

TGCTGCTGTTCCGAG 

GCTGCTGTTCCGAGT 

CTGCTGTTCCGAGTG 

TGCTGTTCCGAGTGG 

GCTGTTCCGAGTGGC 

CTGTTCCGAGTGGCT 

TGTTCCGAGTGGCTG 

GTTCCGAGTGGCTGG 

TTCCGAGTGGCTGGC 

TCCGAGTGGCTGGCC 

CCGAGTGGCTGGCCT 

CGAGTGGCTGGCCTC 

GAGTGGCTGGCCTCG 

AGTGGCTGGCCTCGA 

GTGGCTGGCCTCGAG 

TGGCTGGCCTCGAGA 

GGCTGGCCTCGAGAG 

GCTGGCCTCGAGAGC 

CTGGCCTCGAGAGCC 

TGGCCTCGAGAGCCT 

GGCCTCGAGAGCCTC 

gcctcgagagcctcg 
cctcgagagcctcgg 
ctcgagagcctcgga 
tcgagagcctcggag 
cgagagcctcggaga 
gagagc ctcggagac 
agagcctcggagacc 
\ gagcctcggagacct 
\gcctcggagacctc 
g&ctcggagacctct 
cc^ggagacctctt 
ctcggagac ctcttc 
tcggagacctcttcc 
cggagasctcttccc 

GGAGACCteTTCCCC 
GAGACCTCOTCCCCA 
AGACCTCTTCCCCAA 
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GACCTCTTCCCCAAC 
ACC^TCTTCCCCAACC 
CCTOTTCCCCAACCT 
CTCTT^CCCAACCTC 
5 TCTTCCOCAACCTCA 
CTTCCCCAACCTCAC 
TTCCCCAAcVrCACG 
TCCCCAACCTOACGG 
CCCCAACCTCAOGGT 
10 CCCAACCTCACGG^C 
CCAACCTCACGGTC 
CAACCTCACGGTCA1 
AACCTCACGGTCATC 
ACCTCACGGTCATCC 
15 CCTCACGGTCATCCG 
CTCACGGTCATCCGC 
TCACGGTCATCCGCG 
CACGGTCATCCGCGG 
ACGGTCATCCGCGGC 
20 CGGTCATCCGCGGCT 
GGTCATCCGCGGCTG 
GTCATCCGCGGCTGG 
TCATCCGCGGCTGGA 
CATCCGCGGCTGGAA 
25 ATCCGCGGCTGGAAA 
TCCGCGGCTGGAAAC 
CCGCGGCTGGAAACT 
CGCGGCTGGAAACTC 
GCGGCTGGAAACTCT 
30 CGGCTGGAAACTCTT 
GGCTGGAAACTCTTC 
GCTGGAAACTCTTCT 
CTGGAAACTCTTCTA 
TGGAAACTCTTCTAC 
35 GGAAACTCTTCTACA 
GAAACTCTTCTACAA 
AAACTCTTCTACAAC 
AACTCTTCTACAACT 
ACTCTTCTACAACTA 
40 CTCTTCTACAACTAC 
TCTTCTACAACTACG 
CTTCTACAACTACGC 
TTCTACAACTACGCC 
TCTACAACTACGCCC 



CTACAACTACGCCCT 
TACAACTACGCCCTG 
ACAACTACGCCCTGG 
CAACTACGCCCTGGT 
AACTACGCCCTGGTC 
ACTACGCCCTGGTCA 
CTACGCCCTGGTCAT 
TACGCCCTGGTCATC 
ACGCCCTGGTCATCT 
CGCCCTGGTCATCTT 
GCCCTGGTCATCTTC 
CCCTGGTCATCTTCG 
CCTGGTCATCTTCGA 
CTGGTCATCTTCGAG 
TGGTCATCTTCGAGA 
GGTCATCTTCGAGAT 
GTCATCTTCGAGATG 
TCATCTTCGAGATGA 
cVrCTTCGAGATGAC 
ATOTTCGAGATGACC 
TCTTCGAGATGACCA 
CTTCG)\GATGACCAA 
TTCGAGJ^GACCAAT 
TCGAGATC 

V vAATCT 
GAGATGACCi 
AGATGACCAATC^CA 
GATGACCAATCTC 
ATGACCAATCTCAAC 
TGACCAATCTCAAGG 
GACCAATCTCAAGGA 
ACCAATCTCAAGGAT 
C C AATC T C AAGG AT A 
CAATCTCAAGGATAT 
AAT C T C AAGG AT ATT 
ATCTCAAGGATATTG 
TCTCAAGGATATTGG 
CTCAAGGATATTGGG 
TCAAGGATATTGGGC 
CAAGGATATTGGGCT 
AAGGATATTGGGCTT 
AGGATATTGGGCTTT 
GGATATTGGGCTTTA 
GATATTGGGCTTTAC 



ATATTGGGCTTTACA 
TATTGGGCTTTACAA 
ATTGGGCTTTACAAC 
TTGGGCTTTACAACC 
TGGGCTTTACAACCT 
GGGCTTTACAACCTG 
GGCTTTACAACCTGA 
GCTTT AC AAC CTGAG 
CTTTACAACCTGAGG 
TTTACAACCTGAGGA 
TTACAACCTGAGGAA 
TACAACCTGAGGAAC 
ACAACCTGAGGAACA 
CAACCTGAGGAACAT 
AACCTGAGGAACATT 
ACCTGAGGAACATTA 
CCTGAGGAACATTAC 
CTGAGGAACATTACT 
TGAGGAACATTACTC 
GAGGAACATTACTCG 
AGGAACATTACTCGG 
GGAACATTACTCGGG 
GAACATTACTCGGGG 
AACATTACTCGGGGG 
ACATTACTCGGGGGG 
CATTACTCGGGGGGC 
ATTACTCGGGGGGCC 
TTACTCGGGGGGCCA 
TACT CGGGGGGC CAT 
ACTCGGGGGGCCATC 
CTCGGGGGGCCATCA 
TCGGGGGGCCATCAG 
CGGGGGGC CATCAGG 
GGGGGGCCATCAGGA 
3GGGGCCATCAGGAT 
3GC C ATC AGGATT 
G^GCCATCAGGATTG 
GGC^ATCAGGATTGA 

GCCAj v 

jATTGAGA 
CATCAGCjATTGAGAA 

atcaggattgagaaa 
tcaggattg^gaaaa 
caggattgac 
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ag^attgagaaaaat 
ggattgagaaaaatg 
gattg^gaaaaatgc 
attgagAaaaatgct 
5 ttgagaaa^atgctg 
tgagaaaaatcctga 
gagaaaaatgotgac 
agaaaaatgctgacc 
gaaaaatgctgacst 
10 aaaaatgctgacct\ 
aaaatgctgacctct > 
aaatgctgacctctg 
aatgctgacctctgt 
atgctgacctctgtt 
15 tgctgacctctgtta 
gctgacctctgttac 
ctgacctctgttacc 
tgacctctgttacct 
gacctctgttacctc 
20 acctctgttacctct 
cctctgttacctctc 
ctctgttacctctcc 
tctgttacctctcca 
ctgttacctctccac 
25 tgttacctctccact 
gttacctctccactg 
ttacctctccactgt 
tacctctccactgtg 
acctctccactgtgg 
30 cctctccactgtgga 
ctctccactgtggac 
tctccactgtggact 
ctccactgtggactg 
tccactgtggactgg 

35 CCACTGTGGACTGGT 
CACTGTGGACTGGTC 
ACTGTGGACTGGTCC 
CTGTGGACTGGTCCC 
TGTGGACTGGTCCCT 

40 GTGGACTGGTCCCTG 
TGGACTGGTCCCTGA 
GGACTGGTCCCTGAT 
GACTGGTCCCTGATC 
ACTGGTCCCTGATCC 



CTGGTCCCTGATCCT 
TGGTCCCTGATCCTG 
GGTCCCTGATCCTGG 
GTCCCTGATCCTGGA 
TCCCTGATCCTGGAT 

ccctgatcctggatg 
cctgatcctggatgc 
ctgatcctggatgcg 
tgatcctggatgcgg 
gatcctggatgcggt 
atcctggatgcggtg 
tcctggatgcggtgt 
cctggatgcggtgtc 
ctggatgcggtgtcc 
Vggatgcggtgtcca 

G&ATGCGGTGTCCAA 
GA^GCGGTGTCCAAT 
ATGCGGTGTCCAATA 
TGCGGTGTCCAATAA 
GCGGTCj^CCAATAAC 
CGGTGTCOAATAACT 
GGTGTCCA^AACTA 
GTGTCCAATAkcTAC 
TGTCCAATAACTACA 

gtccaataactacXt 

tccaataactacattv 

ccaataactacattg 

caataactacattgt 

aataactacattgtg 

at aac t ac attgtgg 

TAACTACATTGTGGG 

AACTACATTGTGGGG 

ACTACATTGTGGGGA 

CTACATTGTGGGGAA 

TACATTGTGGGGAAT 

ACATTGTGGGGAATA 

CATTGTGGGGAATAA 

ATTGTGGGGAATAAG 

TTGTGGGGAATAAGC 

TGTGGGGAATAAGCC 

GTGGGGAATAAGCCC 

TGGGGAATAAGCCCC 

GGGGAATAAGCCCCC 

GGGAATAAGCCCCCA 



GGAATAAGCCCCCAA 
GAATAAGCCCCCAAA 
AATAAGCCCCCAAAG 
ATAAGCCCCCAAAGG 
TAAGCCCCCAAAGGA 
AAGCCCCCAAAGGAA 
AGC C C C C AAAGG AAT 
GCCCCCAAAGGAATG 
CCCCC AAAGG AATGT 
CCCCAAAGGAATGTG 
CCCAAAGGAATGTGG 
CCAAAGGAATGTGGG 
CAAAGGAATGTGGGG 
AAAGGAATGTGGGGA 
AAGGAATGTGGGGAC 
AGGAATGTGGGGACC 
GGAATGTGGGGACCT 
GAATGTGGGGAC CTG 
AATGTGGGGACCTGT 
ATGTGGGGACCTGTG 
TGTGGGGACCTGTGT 
GTGGGGACCTGTGTC 
TGGGGACCTGTGTCC 
GGGGACCTGTGTCCA 
GGGACCTGTGTCCAG 
GGACCTGTGTCCAGG 
GACCTGTGTCCAGGG 
ACCTGTGTCCAGGGA 
CCTGTGTCCAGGGAC 
v CTGTGTCCAGGGACC 

Ntgtgtccagggacca 
otgtc caggg ac cat 
tctccagggaccatg 
gtosagggaccatgg 
tc caggg ac c atgga 

CCAGGGACCATGGAG 
CAGGGACCATGGAGG 
AGGGACCATGGAGGA 
GGGACCATGGAGGAG 
GGACCATGGAGGAGA 
GACCATGGAGQjAGAA 
ACCATGGAGGASAAG 
CCATGGAGGAG^AGC 
CATGGAGGAGAAGCC 
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^TGGAGGAGAAGCCG 
5GAGGAGAAGCCGA 
GCjAGGAGAAGCCGAT 
GAGGAGAAGCCGATG 
5 AGGAS 

ggagaXgccgatgtg 
gagaagcscgatgtgt 
agaagccg^tgtgtg 
gaagccgat 

10 AAGCCGATG'i'GTGAG 
AGCCGATGTGT^AGA 
SAA 

ccgatgtgtgaga^g 
cgatgtgtgagaag) 
15 gatgtgtgagaagac 
atgtgtgagaagacc 
tgtgtgagaagacca 
gtgtgagaagac c ac 
tgtgagaagaccacc 
20 gtg agaag ac c ac c a 

TG AGAAGAC C AC CAT 
GAGAAG AC C AC CAT C 
AGAAGAC C AC CATC A 
G AAG AC C AC CAT C AA 
25 AAGACCACCATCAAC 
AGACCACCATCAACA 
GACCACCATCAACAA 
AC C AC C ATC AAC AAT 
CCACCATCAACAATG 
30 C AC CAT C AAC AATGA 
ACCATCAACAATGAG 
CCATCAACAATGAGT 
CATCAACAATGAGTA 
ATCAACAATGAGTAC 
35 TCAACAATGAGTACA 
CAACAATGAGTACAA 
AACAATGAGTACAAC 
ACAATGAGTACAACT 
CAATGAGTACAACTA 
40 AATGAGTACAACTAC 
ATGAGTACAACTACC 
TGAGTACAACTACCG 
GAGTACAACTACCGC 
AGTACAACTACCGCT 



GTACAACTACCGCTG 
TACAACTACCGCTGC 
ACAACTACCGCTGCT 
CAACTACCGCTGCTG 
AACTACCGCTGCTGG 
ACTACCGCTGCTGGA 
CTACCGCTGCTGGAC 
TACCGCTGCTGGACC 
ACCGCTGCTGGAC C A 
CCGCTGCTGGACCAC 
CGCTGCTGGACCACA 
GCTGCTGGACCACAA 
CTGCTGGACCACAAA 
TGCTGGACCACAAAC 
GCTGGACCACAAACC 
CTGGACCACAAACCG 
TGGACCACAAACCGC 
GGACCACAAACCGCT 
GACCACAAACCGCTG 
^CCACAAACCGCTGC 
(WcAAACCGCTGCC 
CA&AAACCGCTGCCA 
ACAA^CCGCTGCCAG 
CAAAC 

" STGCCAGAA 
AACCGCTGgCAGAAA 
^GAAAA 
CCGCTGCCAGAAAAT 
CGCTGCCAGAAAATG 
GCTGCCAGAAAATGT 
CTGCCAGAAAATGTC 
TGCCAGAAAATGTGC 
GCCAGAAAATGTGCC 
CCAGAAAATGTGCCC 
CAGAAAATGTGCCCA 
AGAAAATGTGCCCAA 
GAAAATGTGC C C AAG 
AAAATGTGCCCAAGC 
AAATGTGCCCAAGCA 
AATGTGCCCAAGCAC 
ATGTGCCCAAGCACG 
TGTGCCCAAGCACGT 
GTGCCCAAGCACGTG 
TGCCCAAGCACGTGT 



GCCCAAGCACGTGTG 
CCC AAGCACGTGTGG 
CCAAGCACGTGTGGG 
CAAGCACGTGTGGGA 
AAGCACGTGTGGGAA 
AG C AC G T G T GGG AAG 
GCACGTGTGGGAAGC 
CACGTGTGGGAAGCG 
ACGTGTGGGAAGCGG 
CGTGTGGGAAGCGGG 
GTGTGGGAAGCGGGC 
TGTGGGAAGCGGGCG 
GTGGGAAGCGGGCGT 
TGGGAAGCGGGCGTG 
GGGAAGCGGGCGTGC 
GGAAGCGGGCGTGCA 
GAAGCGGGCGTGCAC 
AAG C GGG C GTG C AC C 
AGCGGGCGTGCACCG 
GCGGGCGTGCACCGA 
CGGGCGTGCACCGAG 
GGGCGTGCACCGAGA 
GGCGTGCACCGAGAA 
GCGTGCACCGAGAAC 
CGTGCACCGAGAACA 
GTGCACCGAGAACAA 
TGCACCGAGAACAAT 
GCACCGAGAACAATG 
C AC C GAG AAC AAT G A 
ACCGAGAACAATGAG 
C CG AGAAC AATGAGT 
CGAGAACAATGAGTG 
GAGAAC AATGAGT G C 
AGAACAATGAGTGCT 
GAACAATGAGTGCTG 
vAACAATGAGTGCTGC 
^CAATGAGTGCTGCC 
CAATGAGTGCTGCCA 
AATQAGTGCTGCCAC 
5TGCTGCCACC 
TGAGTOCTGCCACCC 
GAGTGCTGCCACCCC 
AGTGCTGCCA^CCCG 
GTGCTGCCACOSCGA 



NY02:269556.1 



ODMA\PCDOCS\NY02V2695S6\I - 21/6/ 



- 71 - 



Ntgctgccaccccgag 
g&tgccaccccgagt 
ck3ccaccccgagtg 
tgccaccccgagtgc 

5 GCCAC^CCGAGTGCC 
CCACCCuGAGTGCCT 
CACCCCGAGTGCCTG 
ACCCCGAGTGCCTGG 

ccccgagtgcctggg 
10 cccgagtgcct^ggc 
ccgagtgcctggV:a 
cgagtgcctgggcag 

GAGTGCCTGGGCAGCk 
AGTGCCTGGGCAGCT \ 
15 GTGCCTGGGCAGCTG 
TGCCTGGGCAGCTGC 
GCCTGGGCAGCTGCA 
CCTGGGCAGCTGCAG 
CTGGGCAGCTGCAGC 
20 TGGGCAGCTGCAGCG 
GGGCAGCTGCAGCGC 
GGCAGCTGCAGCGCG 
GCAGCTGCAGCGCGC 
CAGCTGCAGCGCGCC 
25 AGCTGCAGCGCGCCT 
GCTGCAGCGCGCCTG 
CTGCAGCGCGCCTGA 
TGCAGCGCGCCTGAC 
GCAGCGCGCCTGACA 
30 CAGCGCGCCTGACAA 
AGCGCGCCTGACAAC 
GCGCGCCTGACAACG 
CGCGCCTGACAACGA 
GCGCCTGACAACGAC 
35 CGCCTGACAACGACA 
GCCTGACAACGACAC 
CCTGACAACGACACG 
CTGACAACGACACGG 
TGACAACGACACGGC 
40 GACAACGACACGGCC 
ACAACGACACGGCCT 
CAACGACACGGCCTG 
AACGACACGGCCTGT 
ACGACACGGCCTGTG 



CGACACGGCCTGTGT 
GACACGGCCTGTGTA 
ACACGGCCTGTGTAG 
CACGGCCTGTGTAGC 
ACGGCCTGTGTAGCT 
CGGCCTGTGTAGCTT 
GGCCTGTGTAGCTTG 
GCCTGTGTAGCTTGC 
CCTGTGTAGCTTGCC 
CTGTGTAGCTTGCCG 
TGTGTAGCTTGCCGC 
GTGTAGCTTGCCGCC 
TGTAGCTTGCCGCCA 
GTAGCTTGCCGCCAC 
TAGCTTGCCGCCACT 
AGCTTGCCGCCACTA 
GCTTGCCGCCACTAC 
\CTTGCCGCCACTACT 
TTGCCGCCACTACTA 
TGCC GC C AC T AC T AC 
GCOSCCACTACTACT 
CCGCCACTACTACTA 
CGCCAC^ACTACTAT 
GCCACTACTACTATG 
CCACTACTAtoATGC 
CACTACTACTATCCC 
ACTACTACTATGhCG 
CTACTACTATGCCGG 
TACTACTATGCCGGTN 
ACTACTATGCCGGTG 
CTACTATGCCGGTGT 
TACTATGCCGGTGTC 
ACTATGCCGGTGTCT 
CTATGCCGGTGTCTG 
TATGCCGGTGTCTGT 
ATGCCGGTGTCTGTG 
TGCCGGTGTCTGTGT 
GCCGGTGTCTGTGTG 
CCGGTGTCTGTGTGC 
CGGTGTCTGTGTGCC 
GGTGTCTGTGTGCCT 
GTGTCTGTGTGCCTG 
TGTCTGTGTGCCTGC 
GTCT.GTGTGCCTGCC 



tctgtgtgcctgcct 
ctgtgtgcctgcctg 
tgtgtgcctgcctgc 
gtgtgcctgcctgcc 
tgtgcctgcctgccc 
gtgcctgcctgcccg 
tgcctgcctgcccgc 
gcctgcctgcccgcc 
cctgcctgcccgccc 
ctgcctgcccgccca 
tgcctgcccgcccaa 
gcctgcccgcccaac 
cctgcccgcccaaca 
ctgcccgcccaacac 
tgcccgcccaacacc 
gcccgcccaacacct 
cccgcccaacaccta 
ccgcccaacacctac 
cgcccaacacctaca 
gc c c aac ac c t ac ag 
cccaacacctacagg . 
c c aac ac c t ac aggt 
caacacctacaggtt 
aacacctacaggttt 
acacctacaggtttg 
c ac c t ac aggt t tg a 
acctacaggtttgag 
cctacaggtttgagg 
ctacaggtttgaggg 
tacaggtttgagggc 
acaggtttgagggct 
caggtttgagggctg 
\aggtttgagggctgg 
(sgtttgagggctggc 

cVrTGAGGGCTGGCG 

TT^GAGGGCTGGCGC 

TTGAGGGCTGGCGCT 

TGAGGGCTGGCGCTG 

GAGGGCXpGCGCTGT 

AGGGCTG&CGCTGTG 

GGGCTGGCGCTGTGT 

GGCTGGCGCT^TGTG 

GCTGGCGCTGTOTGG 

CTGGCGCTGTGTGGA 
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TGGCGCTGTGTGGAC 
GGtSGCTGTGTGGACC 
GCGGTGTGTGGACCG 
CGCTOTGTGGACCGT 
5 GCTGTCjKGGACCGTG 
CTGTGTGGACCGTGA 
TGTGTGGACCGTGAC 
GTGTGGACCOTGACT 
TGTGGACCGTGACTT 
10 GTGGACCGTGACTTC 
TGGACCGTGACTTCTv 
GGACCGTGACTTCTG N 
GACCGTGACTTCTGC 
ACCGTGACTTCTGCG 
15 CCGTGACTTCTGCGC 
CGTGACTTCTGCGCC 
GTGACTTCTGCGCCA 
TGACTTCTGCGCCAA 
GACTTCTGCGCCAAC 
20 ACTTCTGCGCCAACA 
CTTCTGCGCCAACAT 
TTCTGCGCCAACATC 
TCTGCGCCAACATCC 
CTGCGCCAACATCCT 
25 TGCGCCAACATCCTC 
GCGCCAACATCCTCA 
CGCCAACATCCTCAG 
GCCAACATCCTCAGC 
CCAACATCCTCAGCG 
30 CAACATCCTCAGCGC 
AACATCCTCAGCGCC 
ACATCCTCAGCGCCG 
CATCCTCAGCGCCGA 
ATCCTCAGCGCCGAG 
35 TCCTCAGCGCCGAGA 
CCTCAGCGCCGAGAG 
CTCAGCGCCGAGAGC 
TCAGCGCCGAGAGCA 
CAGCGCCGAGAGCAG 
40 AGCGCCGAGAGCAGC 
GCGCCGAGAGCAGCG 
CGCCGAGAGCAGCGA 
GCCGAGAGCAGCGAC 
CCGAGAGCAGCGACT 



CGAGAGCAGCGACTC 

GAG AG C AG C G AC T C C 

AGAGCAGCGACTCCG 

GAGCAGCGACTCCGA 

AG C AG C G AC T C C GAG 

GCAGCGACTCCGAGG 

CAGCGACTCCGAGGG 

AGCGACTCCGAGGGG 

GCGACTCCGAGGGGT 

CGACTCCGAGGGGTT 

GACTCCGAGGGGTTT 

ACTCCGAGGGGTTTG 

CTCCGAGGGGTTTGT 

TCCGAGGGGTTTGTG 

VcGAGGGGTTTGTGA 

cbAGGGGTTTGTGAT 

GAGSGGTTTGTGATC 

AGGG&TTTGTGATCC 

GGGGTTTGTGATCCA 

GGGTTTG*KGATCCAC 
GGTTTGTGATCCACG 

GTTTGTGATC^ACGA 

TTTGTGATCCACGAC 

TTGTGATCCACGA^G 

TGTGATCCACGACGGv 

GTGATCCACGACGGC 

TGATCCACGACGGCG 

GATCCACGACGGCGA 

ATCCACGACGGCGAG 

TCCACGACGGCGAGT 

CCACGACGGCGAGTG 

CACGACGGCGAGTGC 

ACGACGGCGAGTGCA 

CGACGGCGAGTGCAT 

GACGGCGAGTGCATG 

ACGGCGAGTGCATGC 

CGGCGAGTGCATGCA 

GGCGAGTGCATGCAG 

GCGAGTGCATGCAGG 

CGAGTGCATGCAGGA 

GAGTGCATGCAGGAG 

AGTGCATGCAGGAGT 

GTGCATGCAGGAGTG 

TGCATGCAGGAGTGC 



GCATGCAGGAGTGCC 
CATGCAGGAGTGCCC 
ATGCAGGAGTGCCCC 
TGCAGGAGTGCCCCT 
GCAGGAGTGCCCCTC 
CAGGAGTGCCCCTCG 
AGGAGTGCCCCTCGG 
GGAGTGCCCCTCGGG 
GAGTGCCCCTCGGGC 
AGTGCCCCTCGGGCT 
GTGCCCCTCGGGCTT 
TGCCCCTCGGGCTTC 
GCCCCTCGGGCTTCA 
CCCCTCGGGCTTCAT 
CCCTCGGGCTTCATC 
CCTCGGGCTTCATCC 
CTCGGGCTTCATCCG 
TCGGGCTTCATCCGC 
CGGGCTTCATCCGCA 
GGGCTTCATCCGCAA 
GGCTTCATCCGCAAC 
GCTTCATCCGCAACG 
CTTCATCCGCAACGG 
TTCATCCGCAACGGC 
TCATCCGCAACGGCA 
CATCCGCAACGGCAG 
ATCCGCAACGGCAGC 
TCCGCAACGGCAGCC 
\ CCGCAACGGCAGCCA 
\<3CAACGGCAGCCAG 
G^AACGGCAGCCAGA 
CAACGGCAGCCAGAG 
AACOGCAGCCAGAGC 
ACGGGAGCCAGAGCA 
CGGCAOCCAGAGCAT 
GGCAGCCSAGAGCATG 
GCAGCCAQAGCATGT 
CAGCCAGAGKTATGTA 
AGCCAGAGCaTGTAC 

gccagagcatVtact 
ccagagcatgtactg 
cagagcatgtaotgc 
agagcatgtactgca 
gagcatgtactgcat 
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^XGCATGTACTGCATC 
G&ATGTACTGCATCC 
CATGTACTGCATCCC 
ATGTACTGCATCCCT 
5 TGTACtX5CATCCCTT 
GTACTGGATCCCTTG 
TACTGCATCCCTTGT 
ACTGCATCOCTTGTG 
CTGCATCCCTTGTGA 
10 TGCATCCCTTGTtSAA 
GCATCCCTTGTGAAG 
CATCCCTTGTGAAGG^ 
ATCCCTTGTGAAGGT 
TCCCTTGTGAAGGTC 
15 CCCTTGTGAAGGTCC 
CCTTGTGAAGGTCCT 
CTTGTGAAGGTCCTT 
TTGTGAAGGTCCTTG 
TGTGAAGGTCCTTGC 
20 GTGAAGGTCCTTGCC 
TGAAGGTCCTTGCCC 
GAAGGTCCTTGCCCG 
AAGGTCCTTGCCCGA 
AGGTCCTTGCCCGAA 
25 GGTCCTTGCCCGAAG 
GTCCTTGCCCGAAGG 
TCCTTGCCCGAAGGT 
CCTTGCCCGAAGGTC 
CTTGCCCGAAGGTCT 
30 TTGCCCGAAGGTCTG 
TGCCCGAAGGTCTGT 
GCCCGAAGGTCTGTG 
CCCGAAGGTCTGTGA 
CCGAAGGTCTGTGAG 
35 CGAAGGTCTGTGAGG 
GAAGGTCTGTGAGGA 
AAGGTCTGTGAGGAA 
AGGTCTGTGAGGAAG 
GGTCTGTGAGGAAGA 
40 GTCTGTGAGGAAGAA 
TCTGTGAGGAAGAAA 
CTGTGAGGAAGAAAA 
TGTGAGGAAGAAAAG 
GTGAGGAAGAAAAGA 



TGAGGAAGAAAAGAA 
GAGGAAGAAAAGAAA 
AGGAAGAAAAGAAAA 
GGAAGAAAAGAAAAC 
GAAGAAAAGAAAACA 
AAGAAAAGAAAACAA 
AGAAAAGAAAACAAA 
GAAAAGAAAACAAAG 
AAAAGAAAACAAAGA 
AAAGAAAACAAAGAC 
AAGAAAAC AAAG AC C 
AGAAAACAAAGACCA 
G AAAAC AAAGAC CAT 
AAAACAAAGACCATT 
.AAACAAAGACCATTG 

aacaaagaccattga 

agaaagac cattgat 

caaKgaccattgatt 

aaagac cattgattc 

aagaccattgattct 

agaccat^gattctg 

gaccattgattctgt 

accattgattctgtt 

ccattgattctgtta 

cattgattctgttac 

attgattctgttact 

ttgattctgttactt 

tgattctgttacttc\ 

gattctgttacttct 

attctgttacttctg 

ttctgttacttctgc 

tctgttacttctgct 

ctgttacttctgctc 

tgttacttctgctca 

gttacttctgctcag 

ttacttctgctcaga 

tacttctgctcagat 

acttctgctcagatg 

cttctgctcagatgc 

ttctgctcagatgct 

tctgctcagatgctc 

ctgctcagatgctcc 

tgctcagatgctcca 

gctcagatgctccaa 



CTCAGATGCTCCAAG 

TCAGATGCTCCAAGG 

CAGATGCTCCAAGGA 

AG ATG C T C C AAGG AT 

GATGCTCCAAGGATG 

ATGCTCCAAGGATGC 

TGCTCCAAGGATGCA 

GCTCCAAGGATGCAC 

CTCCAAGGATGCACC 

TCCAAGGATGCACCA 

CCAAGGATGCACCAT 

C AAGG AT G C AC CAT C 

AAGG AT G C AC CAT C T 

AGGATGCACCATCTT 

GGATGCACCATCTTC 

GATGCACCATCTTCA 

ATGCACCATCTTCAA 

TGCACCATCTTCAAG 

G C AC CAT C TT C AAGG 

CACCATCTTCAAGGG 

ACCATCTTCAAGGGC 

CCATCTTCAAGGGCA 

CATCTTCAAGGGCAA 

ATCTTCAAGGGCAAT 

TCTTCAAGGGCAATT 

CTTCAAGGGCAATTT 

TTCAAGGGCAATTTG 

tcaagggcaatttgc 
caagggcaatttgct 
aagggcaatttgctc 
agggcaatttgctca 
v gggcaatttgctcat 
Xggcaatttgctcatt 

GCAATTTGCTCATTA 
CAATTTGCTCATTAA 
AATSTGCTCATTAAC 
ATTTGCTCATTAACA 
TTTGCTCATTAACAT 
TTGCTCivSJTAACATC 

TGCTCATTAACATCC 
GCTCATTAAOATCCG 
CTCATTAACATCCGA 
TCATTAACATCCGAC 
CATTAACATCCGACG 
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PfT T AAC AT C C G AC GG 

tVaacatccgacggg 
t^vcatccgacgggg 
aacatccgacggggg 

5 acatocgacggggga 
catccgacgggggaa 
at c cg ac^gggg aat 
tccgacggoggaata 
ccgacgggggaataa 

10 cgacgggggaataac 
gacgggggaata&ca 
acgggggaataac\t 
cgggggaataacat\^ 
gggggaataacattg\ 

15 ggggaataacattgc 
gggaataacattgct 
ggaataacattgctt 
gaataacattgcttc 
aataacattgcttca 

20 ataacattgcttcag 
taacattgcttcaga 
aacattgcttcagag 
acattgcttcagagc 
cattgcttcagagct 

25 attgcttcagagctg 
ttgcttcagagctgg 

TGCTTCAGAGCTGGA 
GCTTCAGAGCTGGAG 
CTTCAGAGCTGGAGA 
30 TTCAGAGCTGGAGAA 
TCAGAGCTGGAGAAC 
CAGAGCTGGAGAACT 
AGAGCTGGAGAACTT 
GAGCTGGAGAACTTC 
35 AGCTGGAGAACTTCA 
GCTGGAGAACTTCAT 
CTGGAGAACTTCATG 
TGGAGAACTTCATGG 
GGAGAACTTCATGGG 
40 GAGAACTTCATGGGG 
AGAACTTCATGGGGC 
GAACTTCATGGGGCT 
AACTTCATGGGGCTC 
ACTTCATGGGGCTCA 



CTTCATGGGGCTCAT 
TTCATGGGGCTCATC 
TCATGGGGCTCATCG 
CATGGGGCTCATCGA 
ATGGGGCTCATCGAG 
TGGGGCTCATCGAGG 
GGGGCTCATCGAGGT 
GGGCTCATCGAGGTG 
GGCTCATCGAGGTGG 
GCTCATCGAGGTGGT 
CTCATCGAGGTGGTG 
TCATCGAGGTGGTGA 
CATCGAGGTGGTGAC 
ATCGAGGTGGTGACG 
TCGAGGTGGTGACGG 
CGAGGTGGTGACGGG 
GAGGTGGTGACGGGC 
vAGGTGGTGACGGGCT 
G^GTGGTGACGGGCTA 
gWgTGACGGGCTAC 
TGOTGACGGGCTACG 
GGTGACGGGCTACGT 
GTGACGGGCTACGTG 
TGACGGGCTACGTGA 
GACGGGCT)\CGTGAA 
ACGGGCTACGTGAAG 
CGGGCTACGTG&AGA 
GGGCTACGTGAA^AT 
GGCTACGTGAAGATC 
GCTACGTGAAGATCC\ 
CTACGTGAAGATCCG 
TACGTGAAGATCCGC 
ACGTGAAGATCCGCC 
CGTGAAGATCCGCCA 
GTGAAGATCCGCCAT 
TGAAGATCCGCCATT 
GAAGATCCGCCATTC 
AAGATCCGCCATTCT 
AGATCCGCCATTCTC 
GATCCGCCATTCTCA 
ATCCGCCATTCTCAT 
TCCGCCATTCTCATG 
CCGCCATTCTCATGC 
CGCCATTCTCATGCC 



GCCATTCTCATGCCT 

CCATTCTCATGCCTT 

CATTCTCATGCCTTG 

ATTCTCATGCCTTGG 

TTCTCATGCCTTGGT 

TCTCATGCCTTGGTC 

CTCATGCCTTGGTCT 

TCATGCCTTGGTCTC 

CATGCCTTGGTCTCC 

ATGCCTTGGTCTCCT 

TGCCTTGGTCTCCTT 

GCCTTGGTCTCCTTG 

CCTTGGTCTCCTTGT 

CTTGGTCTCCTTGTC 

TTGGTCTCCTTGTCC 

TGGTCTCCTTGTCCT 

GGTCTCCTTGTCCTT 

GTCTCCTTGTCCTTC 

TCTCCTTGTCCTTCC 

CTCCTTGTCCTTCCT 

TCCTTGTCCTTCCTA 

CCTTGTCCTTCCTAA 

CTTGTCCTTCCTAAA 

TTGTCCTTCCTAAAA 

TGTCCTTCCTAAAAA 

GTCCTTCCTAAAAAA 

TCCTTCCTAAAAAAC 

CCTTCCTAAAAAACC 

CTTCCTAAAAAACCT 

TTCCTAAAAAACCTT 

tcctaaaaaaccttc 
cctaaaaaaccttcg 
ctaaaaaaccttcgc 
taaaaaaccttcgcc 
\aaaaaaccttcgcct 
Yaaaaccttcgcctc 
a^aaccttcgcctca 

AAkcCTTCGCCTCAT 
AAchTTCGCCTCATC 
ACCTTCGCCTCATCC 
CCTTCGCCTCATCCT 
CTTCGCOTCATCCTA 
TTCGCCTCATCCTAG 
TCGCCTCATCCTAGG 
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\CGCCTCATCCTAGGA 
GCCTCATCCTAGGAG 
CCfcCATCCTAGGAGA 
CTCATCCTAGGAGAG 
5 TCATcbsTAGGAGAGG 
CAT C C T A^G AGAGGA 
ATCCTAGGAGAGGAG 
TCCTAGGAGAtSGAGC 
CCTAGGAGAGGAGCA 
10 CTAGGAGAGGAGCAG 
TAGGAGAGGAGCAGC\ 
AGGAGAGGAGCAGCT 
GG AG AGG AG C AG C T A 
GAGAGGAGCAGCTAG 
15 AGAGGAGCAGCTAGA 
GAGGAGCAGCTAGAA 
AGGAGCAGCTAGAAG 
GGAG C AG C T AGAAGG 
GAGCAGCTAGAAGGG 
20 AGC AGC TAGAAGGGA 
GCAGC TAGAAGGGAA 
CAGCTAGAAGGGAAT 
AGCTAGAAGGGAATT 
GC T AGAAGGGAAT T A 
25 CTAGAAGGGAATTAC 
TAGAAGGGAATTACT 
AGAAGGGAATTACTC 
GAAGGGAATTACTCC 
AAGGGAATTACTCCT 
30 AGGGAATTACTCCTT 
GGGAATTACTCCTTC 
GGAATTACTCCTTCT 
GAATTACTCCTTCTA 
AATTACTCCTTCTAC 
35 ATTACTCCTTCTACG 
TTACTCCTTCTACGT 
TACTCCTTCTACGTC 
ACTCCTTCTACGTCC 
CTCCTTCTACGTCCT 
40 TCCTTCTACGTCCTC 
CCTTCTACGTCCTCG 
CTTCTACGTCCTCGA 
TTCTACGTCCTCGAC 
TCTACGTCCTCGACA 



CTACGTCCTCGACAA 
TACGTCCTCGACAAC 
ACGTCCTCGACAACC 
CGTCCTCGACAACCA 
GTCCTCGACAACCAG 
TCCTCGACAACCAGA 
CCTCGACAACCAGAA « 
CTCGACAACCAGAAC 
TCGACAACCAGAACT 
CGACAACCAGAACTT 
GACAACCAGAACTTG 
ACAACCAGAACTTGC 
CAACCAGAACTTGCA 
AAC CAGAACTTGCAG 
\ACCAGAACTTGCAGC 
CCAGAACTTGCAGCA 
CA^SAACTTGCAGCAA 

agaacttgcagcaac 

gaacttgcagcaact 

aacttg^agcaactg 

acttgcaocaactgt 

cttgcagcaactgtg 

ttgcagcaaotgtgg 

tgcagcaactg\ggg 

gcagcaactgtggga 

cagcaactgtgggac 

agcaactgtgggact\ 

gcaactgtgggactg 

caactgtgggactgg 

aactgtgggactggg 

actgtgggactggga 

ctgtgggactgggac 

tgtgggactgggacc 

gtggg actgggac c a 

tgggactgggaccac 

gggactgggac c acc 

ggactgggaccaccg 

gactgggaccaccgc 

actgggaccaccgca 

ctgggaccaccgcaa 

tgggaccaccgcaac 

gggaccaccgcaacc 

ggaccaccgcaacct 

gaccaccgcaacctg 



ACCACCGCAACCTGA 
CCACCGCAACCTGAC 
CACCGCAACCTGACC 
ACCGCAACCTGACCA 
CCGCAACCTGACCAT 
CGCAACCTGACCATC 
GCAACCTGACCATCA 
C AAC C T G AC CAT C AA 
AACCTGAC CATC AAA 
AC C T G AC CAT C AAAG 
CCTGACCATCAAAGC 
C TG AC C AT C AAAGC A 
TGACCATCAAAGCAG 
GACCATCAAAGCAGG 
AC CATC AAAGC AGGG 
CCATCAAAGCAGGGA 
CATCAAAGCAGGGAA 
AT C AAAGC AGGGAAA 
TCAAAGCAGGGAAAA 
CAAAGCAGGGAAAAT 
AAAG C AGGGAAAAT G 
AAGCAGGGAAAATGT 
AGCAGGGAAAATGTA 
GCAGGGAAAATGTAC 
CAGGGAAAATGTACT 
AGGGAAAATGTACTT 
GGGAAAATGTACTTT 
GGAAAATGTACTTTG 
GAAAATGTACTTTGC 
AAAATGTACTTTGCT 
v AAATGTACTTTGCTT 
N^ATGTACTTTGCTTT 
iVKGTACTTTGCTTTC 
TGTACTTTGCTTTCA 
GTACTTTGCTTTCAA 

tactt\gctttcaat 

ACTTTGGTTTCAATC 
CTTTGCT^TCAATCC 
TTTGCTTTQIAATCCC 
TTGCTTTCAATCCCA 
TGCTTTCAATtCCAA 
GCTTTCAATCCCAAA 
CTTTCAATCCCAAAT 
TTTCAATCCCAAATT 
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C AAT C C C AAATT A 

tVaatcccaaattat 

CAATCCCAAATTATG 
AATGCCAAATTATGT 
5 ATCCCAAATTATGTG 
TCCCAAATTATGTGT 
CC C AAAT^ATGTGTT 
CCAAATTATGTGTTT 
CAAATTATGTGTTTC 
10 AAATTATGTGT^TCC 

aattatgtgtttgcg 
attatgtgtttccga 
ttatgtgtttccgaa\ 

TATGTGTTTCCGAAA 
15 ATGTGTTTCCGAAAT 
TGTGTTTCCGAAATT 
GTGTTTCCGAAATTT 
TGTTTCCGAAATTTA 
GTTTCCGAAATTTAC 
20 TTTCCGAAATTTACC 
TTCCGAAATTTACCG 
TCCGAAATTTACCGC 
C C G AAATTT AC C G C A 
C GAAAT T TAC C G C AT 
25 GAAATTTACCGCATG 
AAATTTACCGCATGG 
AATTTACCGCATGGA 
ATTTACCGCATGGAG 
TTTACCGCATGGAGG 
30 TTACCGCATGGAGGA 
TACCGCATGGAGGAA 
AC CGCATGGAGGAAG 
CCGCATGGAGGAAGT 
CGCATGGAGGAAGTG 
35 GCATGGAGGAAGTGA 
CATGGAGGAAGTGAC 
ATGGAGGAAGTGACG 
TGGAGGAAGTGACGG 
GGAGGAAGTGACGGG 
40 GAGGAAGTGACGGGG 
AGGAAGTGACGGGGA 
GGAAGTGACGGGGAC 
GAAGTGACGGGGACT 
AAGTGACGGGGACTA 



AGTGACGGGGACTAA 
GTGACGGGGACTAAA 
TGACGGGGACTAAAG 
GACGGGGACTAAAGG 
ACGGGGACTAAAGGG 
CGGGGACTAAAGGGC 
GGGGACTAAAGGGCG 
GGGACTAAAGGGCGC 
GGACTAAAGGGCGCC 
GACTAAAGGGCGCCA 
ACTAAAGGGCGCCAA 
CTAAAGGGCGCCAAA 
TAAAGGGCGCCAAAG 
AAAGGGCGCCAAAGC 
AAGGGCGCCAAAGCA 
AGGGCGCCAAAGCAA 
SGGGCGCCAAAGCAAA 
GGCGCCAAAGCAAAG 
GCGCCAAAGCAAAGG 
CGC^AAAGCAAAGGG 
GCCA^AGCAAAGGGG 
C C AAAGC AAAGGGGA 
CAAAGCA^AGGGGAC 
AAAGCAAAGGGGACA 
AAGCAAAGGGGACAT 
AGCAAAGGGGACATA 
GCAAAGGGGACATAA 
CAAAGGGGACATA&A 
AAAGGGGACATAAACS 
AAGGGGACATAAACA^ 
AGGGGACATAAACAC 
GGGG AC ATAAAC AC C 
GGG AC AT AAAC AC CA 
GGAC AT AAAC AC C AG 
GAC AT AAAC AC C AGG 
AC ATAAAC AC C AGG A 
C ATAAAC AC C AGGAA 
ATAAACACCAGGAAC 
TAAACACCAGGAACA 
AAACACCAGGAACAA 
AACACCAGGAACAAC 
ACAC C AGGAAC AACG 
CACCAGGAACAACGG 
ACCAGGAACAACGGG 



CCAGGAACAACGGGG 
CAGGAACAACGGGGA 
AGGAAC AAC GGGGAG 
GGAACAACGGGGAGA 
G AAC AAC GG GG AG AG 
AACAACGGGGAGAGA 
ACAACGGGGAGAGAG 
CAACGGGGAGAGAGC 
AACGGGGAGAGAGCC 
ACGGGGAGAGAGCCT 
CGGGGAGAGAGCCTC 
GGGGAGAGAGCCTCC 
GGGAGAGAGCCTCCT 
GGAGAGAGCCTCCTG 
GAGAGAGCCTCCTGT 
AGAGAGCCTCCTGTG 
GAGAGCCTCCTGTGA 
AGAGCCTCCTGTGAA 
GAGCCTCCTGTGAAA 
AGCCTCCTGTGAAAG 
GCCTCCTGTGAAAGT 
CCTCCTGTGAAAGTG 
CTCCTGTGAAAGTGA 
TCCTGTGAAAGTGAC 
CCTGTGAAAGTGACG 
CTGTGAAAGTGACGT 
TGTGAAAGTGACGTC 
GTG AAAGTG ACGT C C 
TGAAAGTGACGTCCT 
GAAAGTGACGTCCTG 
AAAGTGACGTCCTGC 
AAGTGACGTCCTGCA 
AGTGACGTCCTGCAT 
V GTGACGTCCTGCATT 

\gacgtcctgcattt 

GACGTCCTGCATTTC 
ACGTCCTGCATTTCA 
CGTOSTGCATTTCAC 
GTCCTGCATTTCACC 
TCCTGCJVTTTCACCT 
CCTGCATTTCACCTC 
CTGCATTTCACCTCC 
TGCATTTCACOTCCA 
GCATTTCACCTOCAC 
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t CATTTCACCTCCACC 
\ATTTCACCTCCACCA 
TOTCACCTCCACCAC 
TTCACCTCCACCACC 

5 TCA&CTCCACCACCA 
CACCTCCACCACCAC 
ACCTCCXCCACCACG 
CCTCCACCACCACGT 
CTCCACCAC^ACGTC 

10 TCCACCACCAGGTCG 
CCACCACCACGTCGA 
CACCACCACGTCGS^A 
ACCACCACGTCGAAiS 

ccaccacgtcgaaga\ 
15 caccacgtcgaagaa 
accacgtcgaagaat 
ccacgtcgaagaatc 
cacgtcgaagaatcg 
acgtcgaagaatcgc 
20 cgtcgaagaatcgca 
gtcgaagaatcgcat 
t c g aagaat c g c at c 
cgaagaatcgcatca 
gaag aat c g c at cat 
25 aagaatcgcatcatc 
agaatcgcatcatca 
gaatcgcatcatcat 
aatcgcatcatcata 
atcgcatcatcataa 
30 t c gc at cat c at aac 
cgcatcatcataacc 
gcatcatcataacct 
catcatcataacctg 
at cat cat aac c tgg 

35 TCATCATAACCTGGC 
CATCATAACCTGGCA 
ATCATAACCTGGCAC 
TCATAACCTGGCACC 
CATAACCTGGCACCG 

40 ATAACCTGGCACCGG 
TAACCTGGCACCGGT 
AACCTGGCACCGGTA 
ACCTGGCACCGGTAC 
CCTGGCACCGGTACC 



CTGGCACCGGTACCG 
TGGCACCGGTACCGG 
GGCACCGGTACCGGC 
GCACCGGTACCGGCC 
CACCGGTACCGGCCC 
ACCGGTACCGGCCCC 
CCGGTACCGGCCCCC 
CGGTACCGGCCCCCT 
GGTACCGGCCCCCTG 
GTACCGGCCCCCTGA 
TACCGGCCCCCTGAC 
ACCGGCCCCCTGACT 
CCGGCCCCCTGACTA 
CGGCCCCCTGACTAC 
GGCCCCCTGACTACA 
GCCCCCTGACTACAG 
CCCCCTGACTACAGG 
\C C C C TGAC T AC AGGG 
\cCTGACTACAGGGA 
cbTGACTACAGGGAT 
CTG5\CTACAGGGATC 
TGAC^ACAGGGATCT 
GACTAC^GGGATCTC 
ACTACAGbGATCTCA 
CTACAGGGMICTCAT 
T AC AGGG AT C TS^AT C 
ACAGGGATCTCAIX^A 
CAGGGATCTCATCA& 
AGGGATCTCATCAGC 
GGGATCTCATCAGCT 
GG AT C T CAT C AG C TT 
GATCTCATCAGCTTC 
ATCTCATCAGCTTCA 
TCTCATCAGCTTCAC 
CTCATCAGCTTCACC 
TCATCAGCTTCACCG 
CATCAGCTTCACCGT 
ATCAGCTTCACCGTT 
TCAGCTTCACCGTTT 
CAGCTTCACCGTTTA 
AGCTTCACCGTTTAC 
GCTTCACCGTTTACT 
CTTCACCGTTTACTA 
TTCACCGTTTACTAC 



TCACCGTTTACTACA 

CACCGTTTACTACAA 

ACCGTTTACTACAAG 

CCGTTTACTACAAGG 

CGTTTACTACAAGGA 

GTTTACTACAAGGAA 

TTTACTACAAGGAAG 

TTACTACAAGGAAGC 

TACTACAAGGAAGCA 

ACTACAAGGAAGCAC 

CT AC AAGG AAGC AC C 

T AC AAGG AAGC AC C C 

AC AAGG AAG C AC C C T 

C AAGG AAG C AC C C T T 

AAGG AAG C AC C C T TT 

aggaagcacccttta 
ggaagcaccctttaa 
gaag c ac c c t t t aag 
aag c ac c c tt t aag a 
agcaccctttaagaa 
gcaccctttaagaat 
caccctttaagaatg 
accctttaagaatgt 
ccctttaagaatgtc 
cctttaagaatgtca 
ctttaagaatgtcac 
tttaagaatgtcaca 
ttaagaatgtcacag 
t aagaatgt c ac aga 
aagaatgt c ac agag 
. agaatgtcacagagt 
\gaatgtcacagagta 
aatgt c ac agagt at 
atgtcacagagtatg 
tgtcacagagtatga 
gt cac ag agt at gat 
tcacagagtatgatg 
cacagagtatgatgg 

ACAGAGTATGATGGG 
CAGAGTAT5GATGGGC 
AGAGTATGATGGGCA 
GAGTATGATGGGCAG 
AGTATGATGGpCAGG 
GTATGATGGGGAGGA 
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\tatgatgggcaggat 

kTGATGGGCAGGATG 
TGATGGGCAGGATGC 
GAT^GGCAGGATGCC 
5 ATGG^CAGGATGCCT 
TGGGCAGGATGCCTG 
GGGCAGGATGCCTGC 
GGCAGGATGCCTGCG 
GCAGGATGOCTGCGG 
10 CAGGATGCCTfcCGGC 
AGGATGCCTGC&3CT 
GGATGCCTGCGGCTC 
GATGCCTGCGGCT^C 
ATGCCTGCGGCTCCV 
15 TGCCTGCGGCTCCAA\ 
GCCTGCGGCTCCAAC 
CCTGCGGCTCCAACA 
CTGCGGCTCCAACAG 
TGCGGCTCCAACAGC 
20 GCGGCTCCAACAGCT 
CGGCTCCAACAGCTG 
GGCTCCAACAGCTGG 
GCTCCAACAGCTGGA 
CTCCAACAGCTGGAA 
25 TCCAACAGCTGGAAC 
CCAACAGCTGGAACA 
CAACAGCTGGAACAT 
AACAGCTGGAACATG 
ACAGCTGGAACATGG 
30 CAGCTGGAACATGGT 
AGCTGGAACATGGTG 
GCTGGAACATGGTGG 
CTGGAACATGGTGGA 
TGGAACATGGTGGAC 
35 GGAACATGGTGGACG 
GAACATGGTGGACGT 
AACATGGTGGACGTG 
ACATGGTGGACGTGG 
CATGGTGGACGTGGA 
40 ATGGTGGACGTGGAC 
TGGTGGACGTGGACC 
GGTGGACGTGGACCT 
GTGGACGTGGACCTC 
TGGACGTGGACCTCC 



GGACGTGGACCTCCC 

GACGTGGACCTCCCG 

ACGTGGACCTCCCGC 

CGTGGACCTCCCGCC 

GTGGACCTCCCGCCC 

TGGACCTCCCGCCCA 

GGACCTCCCGCCCAA 

GACCTCCCGCCCAAC 

ACCTCCCGCCCAACA 

CCTCCCGCCCAACAA 

CTCCCGCCCAACAAG 

TCCCGCCCAACAAGG 

cccgcccaacaagga 
ccgcccaacaaggac 
cgcccaacaaggacg 
gcccaacaaggacgt 
c c c aac aagg acgtg 
ccaacaaggacgtgg 
caacaaggacgtgga 
Vacaaggacgtggag 
acaaggacgtggagc 
caXggacgtggagcc 
aag^jac gt gg ag c c c 
aggatotggagcccg 
ggacgtggagcccgg 
gacgtgga&cccggc 
acgtggagcccggca 
cgtggagcccg&cat 
gtggagcccggcatc: 
tggagcccggcatct^ 
ggagcccggcatctt 
gagcccggcatctta 
agcccggcatcttac 
gcccggcatcttact 
cccggcatcttacta 
ccggcatcttactac 

CGGC AT C T T AC T AC A 
GGCATCTTACTACAT 
GCATCTTACTACATG 
CATCTTACTACATGG 
ATCTTACTACATGGG 
TCTTACTACATGGGC 
CTTACTACATGGGCT 
TTACTACATGGGCTG 



TACTACATGGGCTGA 
ACTACATGGGCTGAA 
CTACATGGGCTGAAG 
TACATGGGCTGAAGC 
ACATGGGCTGAAGCC 
CATGGGCTGAAGCCC 
ATGGGCTGAAGCCCT 
TGGGCTGAAGCCCTG 
GGGCTGAAGCCCTGG 
GGCTGAAGCCCTGGA 
GCTGAAGCCCTGGAC 
CTGAAGCCCTGGACT 
TGAAGCCCTGGACTC 
GAAGCCCTGGACTCA 
AAGCCCTGGACTCAG 
AGCCCTGGACTCAGT 
GCCCTGGACTCAGTA 
CCCTGGACTCAGTAC 
CCTGGACTCAGTACG 
CTGGACTCAGTACGC 
TGGACTCAGTACGCC 
GGACTCAGTACGCCG 
GACTCAGTACGCCGT 
ACTCAGTACGCCGTT 
CTCAGTACGCCGTTT 
TCAGTACGCCGTTTA 
CAGTACGCCGTTTAC 
AGTACGCCGTTTACG 
GTACGCCGTTTACGT 
TACGCCGTTTACGTC 
ACGCCGTTTACGTCA 
CGCCGTTTACGTCAA 
GCCGTTTACGTCAAG 
\cCGTTTACGTCAAGG 

ggtttacgtcaaggc 
gWtacgtcaaggct 

TTTACGTCAAGGCTG 
TTAChTCAAGGCTGT 
TACGTOAAGGCTGTG 
ACGTCAAGGCTGTGA 
CGTCAAGGfcTGTGAC 
GTCAAGGCTQTGACC 
TCAAGGCTGTGACCC 
CAAGGCTGTGACCCT 
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\ AAGGCTGTGACCCTC 
AGGCTGTGACCCTCA 
GGCTGTGACCCTCAC 
GCTOTGACCCTCACC 
5 CTGT^ACCCTCACCA 
TGTGA^CCTCACCAT 
GTGACCCTCACCATG 
TGACCCTCXCCATGG 
G AC C C T C AC CATGGT 
10 ACCCTCACCAT^GTG 
CCCTCACCATGGXGG 
CCTCACCATGGTGGA 
CTCACCATGGTGGAG\ 
TCACCATGGTGGAGA 
15 CACCATGGTGGAGAA 
AC C ATGGTGGAG AAC 
CCATGGTGGAGAACG 
CATGGTGGAGAACGA 
ATGGTGGAGAACGAC 
20 TGGTGGAGAACGACC 
GGTGGAGAACGACCA 
GTGGAGAACGACCAT 
TGGAGAACGACCATA 
GGAGAACGAC CAT AT 
25 GAG AAC G AC CAT AT C 
AGAACGACCATATCC 
GAACGACCATATCCG 
AACGACCATATCCGT 
ACGAC CAT AT C CGTG 
30 CGACCATATCCGTGG 
GACCATATCCGTGGG 
ACCATATCCGTGGGG 
CCATATCCGTGGGGC 
CATATCCGTGGGGCC 
35 ATATCCGTGGGGCCA 
TATCCGTGGGGCCAA 
ATCCGTGGGGCCAAG 
TCCGTGGGGCCAAGA 
C CGTGGGGC C AAGAG 
40 CGTGGGGCCAAGAGT 
GTGGGGCCAAGAGTG 
TGGGGCCAAGAGTGA 
GGGGC C AAGAGTGAG 
GGGC C AAGAGTGAGA 



GGCCAAGAGTGAGAT 
GCCAAGAGTGAGATC 
CCAAGAGTGAGATCT 
CAAGAGTGAGATCTT 
AAG AGT G AG AT C T T G 
AGAGTGAGATCTTGT 
GAGTGAGATCTTGTA 
AGTGAGATCTTGTAC 
GTGAGATCTTGTACA 
TGAGATCTTGTACAT 
GAGATCTTGTACATT 
AGATCTTGTACATTC 
GATCTTGTACATTCG 
ATCTTGTACATTCGC 
TCTTGTACATTCGCA 
CTTGTACATTCGCAC 
v TTGTACATTCGCACC 

\gtacattcgcacca 
g^acattcgcaccaa 

TACATTCGCACCAAT 

ACAT^KCGCACCAATG 

CATTCGCACCAATGC 

ATTCGCAtS^AATGCT 

TTCGCACCAATGCTT 

TCGCACCAAT^CTTC 

CGCACCAATGCTTCA 

GCACCAATGCTTC^G 

CACCAATGCTTCAOTK 

ACCAATGCTTCAGTT 

CCAATGCTTCAGTTC 

CAATGCTTCAGTTCC 

AATGCTTCAGTTCCT 

ATGCTTCAGTTCCTT 

TGCTTCAGTTCCTTC 

GCTTCAGTTCCTTCC 

CTTCAGTTCCTTCCA 

TTCAGTTCCTTCCAT 

TCAGTTCCTTCCATT 

CAGTTCCTTCCATTC 

AGTTCCTTCCATTCC 

GTTCCTTCCATTCCC 

TTCCTTCCATTCCCT 

TCCTTCCATTCCCTT 

CCTTCCATTCCCTTG 



CTTCCATTCCCTTGG 
TTCCATTCCCTTGGA 
TCCATTCCCTTGGAC 
CCATTCCCTTGGACG 
CATTCCCTTGGACGT 
ATTCCCTTGGACGTT 
TTCCCTTGGACGTTC 
TCCCTTGGACGTTCT 
CCCTTGGACGTTCTT 
CCTTGGACGTTCTTT 
CTTGGACGTTCTTTC 
TTGGACGTTCTTTCA 
TGGACGTTCTTTCAG 
GGACGTTCTTTCAGC 
GACGTTCTTTCAGCA 
ACGTTCTTTCAGCAT 
CGTTCTTTCAGCATC 
GTTCTTTCAGCATCG 
TTCTTTCAGCATCGA 
TCTTTCAGCATCGAA 
CTTTCAGCATCGAAC 
TTTCAGCATCGAACT 
TTCAGCATCGAACTC 
TCAGCATCGAACTCC 
CAGCATCGAACTCCT 
AGCATCGAACTCCTC 
GCATCGAACTCCTCT 
CATCGAACTCCTCTT 
ATCGAACTCCTCTTC 
TCGAACTCCTCTTCT 
CGAACTCCTCTTCTC 
\ GAACTCCTCTTCTCA 
^AACTCCTCTTCTCAG 
AbTCCTCTTCTCAGT 
CTCCTCTTCTCAGTT 
TCCT&TTTCTCAGTTA 
CCTCTTCTCAGTTAA 
CTCTTCTCAGTTAAT 
TCTTCTCAGTTAATC 
CTTCTCAGTTAATCG 
TTCTCAGTTAATCGT 
TCTCAGTTAAT^GTG 
CTCAGTTAATCGTCA 
TCAGTTAATCGTGAA 
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CAGTTAATCGTGAAG 
AGTTAATCGTGAAGT 
GTTAATCGTGAAGTG 
TTAAT&3TGAAGTGG 
5 TAATCGTGAAGTGGA 
AATCGTGAAGTGGAA 
AT C GTG AAGTGGAAC 
TCGTGAAGTGtSAACC 
CGTGAAGTGGA^CCC 

10 GTGAAGTGGAACTCT 
TGAAGTGGAACCCTC 
GAAGTGGAACCCTCGL 
AAGTGGAAC CCTCCC 
AGTGGAACCCTCCCT 

15 GTGGAACCCTCCCTC 
TGGAACCCTCCCTCT 
GGAACCCTCCCTCTC 
GAACCCTCCCTCTCT 
AACCCTCCCTCTCTG 

20 ACCCTCCCTCTCTGC 
CCCTCCCTCTCTGCC 
CCTCCCTCTCTGCCC 
CTCCCTCTCTGCCCA 
TCCCTCTCTGCCCAA 

25 CCCTCTCTGCCCAAC 
CCTCTCTGCCCAACG 
CTCTCTGCCCAACGG 
TCTCTGCCCAACGGC 
CTCTGCCCAACGGCA 

30 TCTGCCCAACGGCAA 
CTGCCCAACGGCAAC 
TGCCCAACGGCAACC 
GCCCAACGGCAACCT 
CCCAACGGCAACCTG 

35 CCAACGGCAACCTGA 
CAACGGCAACCTGAG 
AACGGCAACCTGAGT 
ACGGCAACCTGAGTT 
CGGCAACCTGAGTTA 

40 GGCAACCTGAGTTAC 
GCAACCTGAGTTACT 
CAACCTGAGTTACTA 
AACCTGAGTTACTAC 
ACCTGAGTTACTACA 



CCTGAGTTACTACAT 
CTGAGTTACTACATT 
TGAGTTACTACATTG 
GAG T T AC T AC AT TG T 
AGTTACTACATTGTG 
GTTACTACATTGTGC 
TTACTACATTGTGCG 
TACTACATTGTGCGC 
ACTACATTGTGCGCT 
CTACATTGTGCGCTG 
TACATTGTGCGCTGG 
ACATTGTGCGCTGGC 
CATTGTGCGCTGGCA 
ATTGTGCGCTGGCAG 
TTGTGCGCTGGCAGC 
TGTGCGCTGGCAGCG 
GTGCGCTGGCAGCGG 
STGCGCTGGCAGCGGC 
GCGCTGGCAGCGGCA 
CGCTGGCAGCGGCAG 
GCTtSGCAGCGGCAGC 
CTGGCAGCGGCAGCC 
TGGCAG^GGCAGCCT 
GGCAGCGGCAGCCTC 
GCAGCGGCAGCCTCA 
CAGCGGCAGOSTCAG 
AGCGGCAGCCTCAGG 
GCGGCAGCCTCAC^A 
CGGCAGCCTCAGGAOs 
GGCAGCCTCAGGACG 
GCAGCCTCAGGACGG 
CAGCCTCAGGACGGC 
AGCCTCAGGACGGCT 
GCCTCAGGACGGCTA 
CCTCAGGACGGCTAC 
CTCAGGACGGCTACC 
TCAGGACGGCTACCT 
CAGGACGGCTACCTT 
AGGACGGCTACCTTT 
GGACGGCTACCTTTA 
GACGGCTACCTTTAC 
ACGGCTACCTTTACC 
C GGC T AC C TTT AC C G 
GGCTACCTTTACCGG 



GCTACCTTTACCGGC 
CTACCTTTACCGGCA 
TACCTTTACCGGCAC 
ACCTTTACCGGCACA 
CCTTTACCGGCACAA 
CTTTACCGGCACAAT 
TTTACCGGCACAATT 
TTACCGGCACAATTA 
TACCGGCACAATTAC 
ACCGGCACAATTACT 
CCGGCACAATTACTG 
CGGCACAATTACTGC 
GGCACAATTACTGCT 
GC AC AATT AC TG C T C 
CACAATTACTGCTCC 
ACAATTACTGCTCCA 
CAATTACTGCTCCAA 
AATTACTGCTCCAAA 
ATTACTGCTCCAAAG 
TTACTGCTCCAAAGA 
TACTGCTCCAAAGAC 
ACTGCTCCAAAGACA 
CTGCTCCAAAGACAA 
TGCTCCAAAGACAAA 
GCTCCAAAGACAAAA 
CTCCAAAGACAAAAT 
TCCAAAGACAAAATC 
CCAAAGACAAAATCC 
C AAAG AC AAAAT C C C 
AAAGACAAAATCCCC 
AAGACAAAATCCCCA 
AGACAAAATCCCCAT 
.G AC AAAAT C C C CAT C 
\CAAAATCCCCATCA 
CAAAATCCCCATCAG 
AAAATCCCCATCAGG 
AAATCCCCATCAGGA 
AATCOSCATCAGGAA 
ATCCCCATCAGGAAG 
TCCCCATGAGGAAGT 
CCCCATCAGGAAGTA 
CCCATCAGG^AGTAT 
CCATCAGGAAGTATG 
CATCAGGAAGTATGC 
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\tcaggaagtatgcc 

TCAGGAAGTATGCCG 
CAG^AAGTATGCCGA 
AGGA^GTATGCCGAC 
5 GGAAGTXTGCCGACG 
GAAGTATGCCGACGG 
AAGTATGCOSACGGC 
AGTATGCCGACGGCA 
GTATGCCGACGG^AC 

10 TATGCCGACGGCACC 
ATGCCGACGGCACCA\ 
TGCCGACGGCACCAT 
GCCGACGGCACCATC 
CCGACGGCACCATCG 

15 CGACGGCACCATCGA 
GACGGCACCATCGAC 
ACGGCACCATCGACA 
C GG C AC CATC G AC AT 
GGCACCATCGACATT 
. 20 GCACCATCGACATTG 
CACCATCGACATTGA 
ACCATCGACATTGAG 
CCATCGACATTGAGG 
CATCGACATTGAGGA 

25 ATCGACATTGAGGAG 
TCGACATTGAGGAGG 
CGACATTGAGGAGGT 
GACATTGAGGAGGTC 
ACATTGAGGAGGTCA 

30 CATTGAGGAGGTCAC 
ATTGAGGAGGTCACA 
TTGAGGAGGTCACAG 
TGAGGAGGTCACAGA 
GAGGAGGTCACAGAG 

35 AGGAGGTCACAGAGA 
GGAGGTCACAGAGAA 
GAGGTCACAGAGAAC 
AGGTCACAGAGAACC 
GGT C ACAGAGAAC C C 

40 GTCACAGAGAACCCC 
T C AC AG AGAAC C C C A 
CACAGAGAACCCCAA 
ACAGAGAACCCCAAG 
CAGAGAACCCCAAGA 



AG AG AAC C C C AAG AC 
GAGAACCCCAAGACT 
AGAACCCCAAGACTG 
G AAC C C C AAGACTG A 
AACCCCAAGACTGAG 
ACCCCAAGACTGAGG 
CCCCAAGACTGAGGT 
C C C AAG AC T G AGGTG 
CCAAGACTGAGGTGT 
CAAGACTGAGGTGTG 
AAGACTGAGGTGTGT 
AGACTGAGGTGTGTG 
GACTGAGGTGTGTGG 
ACTGAGGTGTGTGGT 
CTGAGGTGTGTGGTG 

Vgaggtgtgtggtgg 
g&ggtgtgtggtggg 

AG&TGTGTGGTGGGG 

ggtVtgtggtgggga 
gtgtgtggtggggag 
tgtgtggtggggaga 

GTGTGGTGGGGAGAA 

TGTGGTGGteGAGAAA 

GTGGTGGGGAGAAAG 

TGGTGGGGAGAAAGG 

GGTGGGGAGAAAGGG 

GTGGGGAGAAAGG^C 

TGGGGAGAAAGGGC\ 

GGGGAGAAAGGGCCT 

GGGAGAAAGGGCCTT 

GGAGAAAGGGCCTTG 

GAGAAAGGGCCTTGC 

AGAAAGGGCCTTGCT 

GAAAGGGCCTTGCTG 

AAAGGGCCTTGCTGC 

AAGGGCCTTGCTGCG 

AGGGCCTTGCTGCGC 

GGGCCTTGCTGCGCC 

GGCCTTGCTGCGCCT 

GCCTTGCTGCGCCTG 

CCTTGCTGCGCCTGC 

CTTGCTGCGCCTGCC 

TTGCTGCGCCTGCCC 

TGCTGCGCCTGCCCC 



GCTGCGCCTGCCCCA 
CTGCGCCTGCCCCAA 
TGCGCCTGCCCCAAA 
GCGCCTGCCCCAAAA 
CGCCTGCCCCAAAAC 
GCCTGCCCCAAAACT 
CCTGCCCCAAAACTG 
CTGCCCCAAAACTGA 
TGCCCCAAAACTGAA 
GCCCCAAAACTGAAG 
CCCCAAAACTGAAGC 
CCCAAAACTGAAGCC 
CCAAAACTGAAGCCG 
CAAAACTGAAGCCGA 
AAAAC T G AAG C C GAG 
AAAC T G AAG C C GAGA 
AACTGAAGCCGAGAA 
ACTGAAGCCGAGAAG 
CTGAAGCCGAGAAGC 
TGAAGCCGAGAAGCA 
GAAGCCGAGAAGCAG 
AAG C C GAG AAG C AGG 
AGCCGAGAAGCAGGC 
GCCGAGAAGCAGGCC 
CCGAGAAGCAGGCCG 
CGAGAAGCAGGCCGA 
GAGAAGCAGGCCGAG 
AGAAGCAGGCCGAGA 
GAAGCAGGC CGAGAA 
AAG C AGG C C GAG AAG 
AGCAGGCCGAGAAGG 
GCAGGCCGAGAAGGA 
N^AGGCCGAGAAGGAG 
AGG C C GAGAAGG AGG 
GGlSCGAGAAGGAGGA 
GCCGAGAAGGAGGAG 
CCGAOAAGGAGGAGG 
CGAGAAGGAGGAGGC 
GAGAAGGAGGAGGCT 
AGAAGGAGGAGGCTG 
GAAGGAGGAGGCTGA 
AAGGAGGAGGCTGAA 
AGGAGGAGGCTGAAT 
GGAGGAGGCTGAATA 
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t GAGGAGGCTGAAT AC 

Vggaggctgaatacc 

GGAGGCTGAATACCG 

gSsgctgaataccgc 

5 AGG&TGAATACCGCA 
GGCTGAATACCGCAA 
GCTGAAtACCGCAAA 
CTGAATAGCGCAAAG 
TGAATACCGCAAAGT 
10 GAATACCGCA^AGTC 
AATACCGCAAA^CT 
ATACCGCAAAGTOTT 
TACCGCAAAGTCTTO 
ACCGCAAAGTCTTTCX 
15 CCGCAAAGTCTTTGA 
CGCAAAGTCTTTGAG 
GCAAAGTCTTTGAGA 
CAAAGTCTTTGAGAA 
AAAGTCTTTGAGAAT 
20 AAGTCTTTGAGAATT 
AGTCTTTGAGAATTT 
GTCTTTGAGAATTTC 
TCTTTGAGAATTTCC 
CTTTGAGAATTTCCT 
25 TTTGAGAATTTCCTG 
TTGAGAATTTCCTGC 
TGAGAATTTCCTGCA 
GAGAATTTCCTGCAC 
AGAATTTCCTGCACA 
30 GAATTTCCTGCACAA 
AATTTCCTGCACAAC 
ATTTCCTGCACAACT 
TTTCCTGCACAACTC 
TTCCTGCACAACTCC 
35 TCCTGCACAACTCCA 
CCTGCACAACTCCAT 
CTGCACAACTCCATC 
TGCACAACTCCATCT 
GCACAACTCCATCTT 
40 CACAACTCCATCTTC 
ACAACTCCATCTTCG 
CAACTCCATCTTCGT 
AACTCCATCTTCGTG 
ACTCCATCTTCGTGC 



CTCCATCTTCGTGCC 
TCCATCTTCGTGCCC 
CCATCTTCGTGCCCA 
CATCTTCGTGCCCAG 
ATCTTCGTGCCCAGA 
TCTTCGTGCCCAGAC 
CTTCGTGCCCAGACC 
TTCGTGCCCAGACCT 
TCGTGCCCAGACCTG 
CGTGCCCAGACCTGA 
GTGCCCAGACCTGAA 
TGCCCAGACCTGAAA 
GCCCAGACCTGAAAG 
CCCAGACCTGAAAGG 
CCAGACCTGAAAGGA 
CAGACCTGAAAGGAA 
AGACCTGAAAGGAAG 
\GACCTGAAAGGAAGC 
ACCTGAAAGGAAGCG 
CC^TGAAAGGAAGCGG 
CTG^AAGGAAGCGGA 
TGAA^GGAAGCGGAG 
GAAAGG?\AGCGGAGA 
AAAGGAAGCGGAGAG 
AAGGAAGCGGAGAGA 
AGGAAGCGGA^AGAT 
GGAAGCGGAGAGATG 
GAAGCGGAGAGATGT 
AAGCGGAGAGATGTC 
AGCGGAGAGATGTCAN 
GCGGAGAGATGTCAT 
CGGAGAGATGTCATG 
GGAGAGATGTCATGC 
GAGAGATGTCATGCA 
AGAGATGTCATGCAA 
GAGATGTCATGCAAG 
AGATGTCATGCAAGT 
GATGTCATGCAAGTG 
ATGTCATGCAAGTGG 
TGTCATGCAAGTGGC 
GTCATGCAAGTGGCC 
TCATGCAAGTGGCCA 
CATGCAAGTGGCCAA 
ATGCAAGTGGCCAAC 



TGCAAGTGGCCAACA 
G C AAGTGG C C AAC AC 
CAAGTGGCCAACACC 
AAGTGGCCAACACCA 
AGTGGCCAACACCAC 
GTGGCCAACACCACC 
TGGCCAACACCACCA 

ggccaacaccaccat 
gccaacaccaccatg 
c c aac acc ac c atgt 
caacaccaccatgtc 
aacaccaccatgtcc 
acaccaccatgtcca 
caccaccatgtccag 
accaccatgtccagc 
ccaccatgtccagcc 
caccatgtccagccg 
accatgtccagccga 
ccatgtccagccgaa 
catgtccagccgaag 
atgtccagccgaagc 
tgtccagccgaagca 
gtccagccgaagcag 
tc c agc cgaagc agg 
ccagccgaagcagga 
c agc cgaagc aggaa 
agccgaagcaggaac 
gccgaagcaggaaca 
ccgaagcaggaacac 
cgaagc aggaac ac c 
gaagc aggaac ac c a 
aagcaggaacaccac 
agcaggaacaccacg 
\ gcaggaacaccacgg 
Vaggaacaccacggc 
Aggaacaccacggcc 
ggs^acaccacggccg 
gaacaccacggccgc 
aacaccacggccgca 
acaccacggccgcag 
caccac^gccgcaga 

ACCACGGGCGCAGAC 
CCACGGCCGCAGACA 
CACGGCCGCA&ACAC 
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\ acggccgcagacacc 
Vggccgcagacacct 
ggccgcagacaccta 

GC&GCAGACACCTAC 
5 C C G^IAG AC AC C T AC A 
CGCAGACACCTACAA 
GCAGACACCTACAAC 
CAGACAC^TACAACA 
AG AC AC C T A(^AAC AT 
10 GACACCTACA^CATC 
ACACCTACAACA^CA 
C AC C T AC AAC ATCXG 
AC C T AC AAC ATC AC Cs. 
C C T AC AAC AT C AC CG N 
15 CTACAACATCACCGA 
TACAACATCACCGAC 
ACAACATCACCGACC 
CAACATCACCGACCC 
AACATCACCGACCCG 
20 ACATCACCGACCCGG 
CATCACCGACCCGGA 
ATCACCGACCCGGAA 
TCACCGACCCGGAAG 
C AC C GAC C C GGAAGA 
25 AC C GAC C C GGAAG AG 
CCGACCCGGAAGAGC 
CGACCCGGAAGAGCT 
GACCCGGAAGAGCTG 
ACCCGGAAGAGCTGG 
30 CCCGGAAGAGCTGGA 
CCGGAAGAGCTGGAG 
CGGAAGAGCTGGAGA 
GGAAGAGCTGGAGAC 
GAAGAGCTGGAGACA 
35 AAGAGCTGGAGACAG 
AGAGCTGGAGACAGA 
GAGCTGGAGACAGAG 
AGC TGGAGACAGAGT 
GCTGGAGACAGAGTA 
40 CTGGAGACAGAGTAC 
TGGAGACAGAGT AC C 
GGAGACAGAGTACCC 
G AGAC AG AGT AC C CT 
AGACAGAGTACCCTT 



GACAGAGTACCCTTT 

ACAGAGTACCCTTTC ' 

CAGAGTACCCTTTCT 

AGAGTACCCTTTCTT 

GAGTACCCTTTCTTT 

AGTACCCTTTCTTTG 

GTACCCTTTCTTTGA 

TACCCTTTCTTTGAG 

ACCCTTTCTTTGAGA 

CCCTTTCTTTGAGAG 

CCTTTCTTTGAGAGC 

CTTTCTTTGAGAGCA 

TTTCTTTGAGAGCAG 

TTCTTTGAGAGCAGA 

TCTTTGAGAGCAGAG 

ctttgagagcagagt 
Ntttgagagcagagtg 
t^gagagcagagtgg 
tgagagcagagtgga 

GAGAiSCAGAGTGGAT 

agagc^gagtggata 
gagcagagtggataa 
agcagagtggataac 
gcagagtggVtaaca 
cagagtggataacaa 
agagtggataacaag 

GAGTGGATAACAAGG 

AGTGGATAACAAGGk 

GTGGATAACAAGGAGN 

TGGATAACAAGGAGA 

GGATAACAAGGAGAG 

GATAACAAGGAGAGA 

ATAACAAGGAGAGAA 

TAACAAGGAGAGAAC 

AACAAGGAGAGAACT 

ACAAGGAGAGAACTG 

CAAGGAGAGAACTGT 

AAGGAGAGAACTGTC 

AGGAGAGAACTGTCA 

GGAGAGAACTGTCAT 

GAGAGAACTGTCATT 

AGAGAACTGTCATTT 

GAGAACTGTCATTTC 

AGAACTGTCATTTCT 



GAACTGTCATTTCTA 
AACTGTCATTTCTAA 
ACTGTCATTTCTAAC 
CTGTCATTTCTAACC 
TGTCATTTCTAACCT 
GTCATTTCTAACCTT 
TCATTTCTAACCTTC 
CATTTCTAACCTTCG 
ATTTCTAACCTTCGG 
TTTCTAACCTTCGGC 
TTCTAACCTTCGGCC 
TCTAACCTTCGGCCT 
CTAACCTTCGGCCTT 
TAACCTTCGGCCTTT 
AACCTTCGGCCTTTC 
ACCTTCGGCCTTTCA 
CCTTCGGCCTTTCAC 
CTTCGGCCTTTCACA 
TTCGGCCTTTCACAT 
TCGGCCTTTCACATT 
CGGCCTTTCACATTG 
GGCCTTTCACATTGT 
GCCTTTCACATTGTA 
CCTTTCACATTGTAC 
CTTTCACATTGTACC 
TTTCACATTGTACCG 
TTCACATTGTACCGC 
TCACATTGTACCGCA 
CACATTGTACCGCAT 
ACATTGTACCGCATC 
CATTGTACCGCATCG 
ATTGTACCGCATCGA 
\ TTGTACCGCATCGAT 
VrGTACCGCATCGATA 
VrACCGCATCGATAT 
TkcCGCATCGATATC 
AC^GCATCGATATCC 
CCG^ATCGATATCCA 
CGCA^CGATATCCAC 
GCATCfeATATCCACA 
CATCGZvTATC CACAG 
ATCGATATCCACAGC 
TCGATATCCACAGCT 
CGATATCCACAGCTG 
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GATATCCACAGCTGC 
AT^TCCACAGCTGCA 
TATCCACAGCTGCAA 
ATCCACAGCTGCAAC 
5 TCCAOW3CTGCAACC 
CCACAG^TGCAACCA 

cacagctIscaaccac 
acagctgc\accacg 
cagctgcaaggacga 
10 agctgcaaccacgag 
gctgcaaccacgagg 
ctgcaaccacgag^c 
tgcaaccacgaggcV 
gcaaccacgaggctg\ 
15 caaccacgaggctga 
aaccacgaggctgag 
accacgaggctgaga 
ccacgaggctgagaa 
cacgaggctgagaag 
20 acgaggctgagaagc 
cgaggctgagaagct 
gaggctgagaagctg 
aggctgagaagctgg 
ggctgagaagctggg 
25 gctgagaagctgggc 
ctgagaagctgggct 
tgagaagctgggctg 
gagaagctgggctgc 
agaagctgggctgca 
30 gaagctgggctgcag 
aagctgggctgcagc 
agctgggctgcagcg 
gctgggctgcagcgc 
ctgggctgcagcgcc 

35 TGGGCTGCAGCGCCT 
GGGCTGCAGCGCCTC 
GGCTGCAGCGCCTCC 
GCTGCAGCGCCTCCA 
CTGCAGCGCCTCCAA 

40 TGCAGCGCCTCCAAC 
GCAGCGCCTCCAACT 
CAGCGCCTCCAACTT 
AGCGCCTCCAACTTC 
GCGCCTCCAACTTCG 



CGCCTCCAACTTCGT 

GCCTCCAACTTCGTC 

CCTCCAACTTCGTCT 

CTCCAACTTCGTCTT 

TCCAACTTCGTCTTT 

CCAACTTCGTCTTTG 

CAACTTCGTCTTTGC 

AACTTCGTCTTTGCA 

ACTTCGTCTTTGCAA 

CTTCGTCTTTGCAAG 

TTCGTCTTTGCAAGG 

TCGTCTTTGCAAGGA 

CGTCTTTGCAAGGAC 

GTCTTTGCAAGGACT 

TCTTTGCAAGGACTA 

CTTTGCAAGGACTAT 

TTTGCAAGGACTATG 

v ttgcaaggactatgc 
Vgcaaggactatgcc 

GfcAAGGACTATGCCC 

ca^ggactatgcccg 
aag&actatgcccgc 
agga&tatgcccgca 
ggactVtgcccgcag 

GACTATGCCCGCAGA 

ACTATGCCCGCAGAA 

CTATGCCCG&AGAAG 

TATGCCCGCAGAAGG 

ATGCCCGCAGAA^GA 

TGCCCGCAGAAGGAG 

GCCCGCAGAAGGAGCS 

CCCGCAGAAGGAGCA 

CCGCAGAAGGAGCAG 

CGCAGAAGGAGCAGA 

GCAGAAGGAGCAGAT 

CAGAAGGAGCAGATG 

AGAAGGAGCAGATGA 

GAAGGAGCAGATGAC 

AAGGAGCAGATGACA 

AGGAGCAGATGACAT 

GGAGCAGATGACATT 

GAGCAGATGACATTC 

AGCAGATGACATTCC 

GCAGATGACATTCCT 



CAGATGACATTCCTG 

AGATGACATTCCTGG 

GATGACATTCCTGGG 

ATGACATTCCTGGGC 

TGACATTCCTGGGCC 

GACATTCCTGGGCCA 

ACATTCCTGGGCCAG 

CATTCCTGGGCCAGT 

ATTCCTGGGCCAGTG 

TTCCTGGGCCAGTGA 

TCCTGGGCCAGTGAC 

CCTGGGCCAGTGACC 

CTGGGCCAGTGACCT 

TGGGCCAGTGACCTG 

GGGCCAGTGACCTGG 

GGCCAGTGACCTGGG 

GCCAGTGACCTGGGA 

CCAGTGACCTGGGAG 

CAGTGACCTGGGAGC 

AGTGACCTGGGAGCC 

GTGACCTGGGAGCCA 

TGACCTGGGAGCCAA 

GACCTGGGAGCCAAG 

ACCTGGGAGCCAAGG 

CCTGGGAGCCAAGGC 

CTGGGAGCCAAGGCC 

TGGGAGCCAAGGCCT 

GGGAGCCAAGGCCTG 

GGAGCCAAGGCCTGA 

GAGCCAAGGCCTGAA 

AGCCAAGGCCTGAAA 

gccaaggcctgaaaa 
ccaaggcctgaaaac 
c aaggc c tg aaaac t 
\ aaggcctgaaaactc 
Vggcctgaaaactcc 

GGCCTGAAAACTCCA 
GCCTGAAAACTCCAT 
CCTfeAAAACTCCATC 
CTGA^AACTCCATCT 
TGAAAkCTCCATCTT 
GAAAAOTCCATCTTT 
AAAACTOSATCTTTT 
AAACTCCATCTTTTT 
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XACTCCATCTTTTTA 
AOTCCATCTTTTTAA 
CTCCATCTTTTTAAA 
TCCATCTTTTTAAAG 
5 CCATCtTTTTAAAGT 

catcttWtaaagtg 

ATCTTTTTAAAGTGG 
TCTTTTTAAAGTGGC 
CTTTTTAAAG^GGCC 
10 TTTTTAAAGTGGCCG 
TTTTAAAGTGGCCGG 
TTTAAAGTGGCCGGk 
TT AAAGTGGC CGGAA^ 
TAAAGTGGCCGGAAC 
15 AAAGTGGCCGGAACC 
AAGTGGCCGGAACCT 
AGTGGCCGGAACCTG 
GTGGCCGGAACCTGA 
TGGCCGGAACCTGAG 
20 GGCCGGAACCTGAGA 
GCCGGAACCTGAGAA 
CC GGAAC C T GAG AAT 
CGGAACCTGAGAATC 
GGAAC C T GAG AAT C C 
25 GAACCTGAGAATCCC 
AACCTGAGAATCCCA 
ACCTGAGAATCCCAA 
CCTGAGAATCCCAAT 
CTGAGAATCCCAATG 
30 TGAGAATCCCAATGG 
G AGAATC C C AATGGA 
AGAATCCCAATGGAT 
GAATCCCAATGGATT 
AATCCCAATGGATTG 
35 ATCCCAATGGATTGA 
T C C C AATGGATTGAT 
C C C AATGG ATTG ATT 
CCAATGGATTGATTC 
CAATGGATTGATTCT 
40 AATGGATTGATTCTA 
ATGGATTGATTCTAA 
TGGATTGATTCTAAT 
GGATTGATTCTAATG 
GATTGATTCTAATGT 



ATTGATTCTAATGTA 
TTGATTCTAATGTAT 
TGATTCTAATGTATG 
GATTCTAATGTATGA 
ATTCTAATGTATGAA 
TTCTAATGTATGAAA 
T C T AATGT ATG AAAT 
C T AAT GT AT G AAAT A 
TAATGTATGAAATAA 
AAT GT AT G AAAT AAA 
ATGTATGAAATAAAA 
TGTATGAAATAAAAT 
GTATGAAATAAAATA 
TATGAAATAAAATAC 
ATGAAATAAAATACG 
TGAAATAAAATACGG 
\GAAATAAAATACGGA 
AAAT AAAAT AC GGAT 
AATAAAATACGGATC 
AT^AATACGGATCA 
TAAAATACGGATCAC 
AAAATA&GGATCACA 
AAATACGG^TCACAA 
AATACGGATGACAAG 
ATACGGATCAC^AGT 
TACGGATCACAAG<rr 
ACGGATCACAAGTT& 
CGGATCACAAGTTGA 
GGATCACAAGTTGAG 
GATCACAAGTTGAGG 
ATCACAAGTTGAGGA 
TCACAAGTTGAGGAT 
CACAAGTTGAGGATC 
ACAAGTTGAGGATCA 
CAAGTTGAGGATCAG 
AAGTTGAGGATCAGC 
AGTTGAGGATCAGCG 
GTTGAGGATCAGCGA 
TTGAGGATCAGCGAG 
TGAGGATCAGCGAGA 
GAGGATCAGCGAGAA 
AGGATCAGCGAGAAT 
GGATCAGCGAGAATG 
GATCAGCGAGAATGT 



ATCAGCGAGAATGTG 

TCAGCGAGAATGTGT 

CAGCGAGAATGTGTG 

AGCGAGAATGTGTGT 

GCGAGAATGTGTGTC 

CGAGAATGTGTGTCC 

GAGAATGTGTGTCCA 

AGAATGTGTGTCCAG 

GAATGTGTGTCCAGA 

AATGTGTGTCCAGAC 

ATGTGTGTCCAGACA 

TGTGTGTCCAGACAG 

GTGTGTCCAGACAGG 

TGTGTCCAGACAGGA 

GTGTCCAGACAGGAA 

tgt c c ag ac aggaat 
gtccagacaggaata 
t c cagac aggaat ac 
c c ag ac aggaat ac a 
cagacaggaatacag 
agacaggaatacagg . 
gacaggaatacagga 
acaggaatacaggaa 
caggaatacaggaag 
aggaatacaggaagt 
ggaatacaggaagta 
gaatacaggaagtat 
aatacaggaagtatg 
atacaggaagtatgg 
tacaggaagtatgga 
\acaggaagtatggag 

CAGGAAGTATGGAGG 

AG^AAGTATGGAGGG 

GGAAGTATGGAGGGG 

GAAGTATGGAGGGGC 

AAGTATfeGAGGGGCC 

AGTATGG^GGGGCCA 

GTATGGAGSGGCCAA 

TATGGAGGGGCCAAG 

ATGGAGGGGCCAAGC 

TGGAGGGGCCAAGCT 

GGAGGGGCCAAGOTA 

GAGGGGCCAAGCTAA 

AGGGGCCAAGCTAAA 
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\ GGGGCCAAGCTAAAC 
\GGGCCAAGCTAAACC 
GGCCAAGCTAAACCG 

gccaagctaaaccgg 
5 cca^gctaaaccggc 

CAAG&TAAACCGGCT 

aagctXaaccggcta 
agctaaaccggctaa 
gctaaacosgctaaa 
10 ctaaaccgg^taaac 
taaaccggctaaacc 
aaaccggctaaaccc 
aaccggctaaacosjg 
accggctaaacccgg, 
15 ccggctaaacccgggX 
cggctaaacccgggg 
ggctaaacccgggga 
gctaaacccggggaa 
ctaaacccggggaac 
. 20 taaacccggggaact 
aaacccggggaacta 
aacccggggaactac 
acccggggaactaca 

CCCGGGGAACTACAC 
25 CCGGGGAACTACACA 
CGGGGAACTACACAG 
GGGGAACTACACAGC 
GGGAAC T AC AC AGC C 
GGAACTACACAGCCC 
30 GAACTACACAGCCCG 
AACTACACAGCCCGG 
ACTACACAGCCCGGA 
CTACACAGCCCGGAT 
TACACAGCCCGGATT 
35 ACACAGCCCGGATTC 
C AC AGC C CGGATTC A 
ACAGCCCGGATTCAG 
CAGCCCGGATTCAGG 
AGCCCGGATTCAGGC 
40 GCCCGGATTCAGGCC 
CCCGGATTCAGGCCA 
CCGGATTCAGGCCAC 
CGGATTCAGGCCACA 
GGATTCAGGCCACAT 



GATTCAGGCCACATC 

AT T C AGGC C AC AT C T 

TTCAGGCCACATCTC 

TCAGGCCACATCTCT 

CAGGCCACATCTCTC 

AGGCCACATCTCTCT 

GGCCACATCTCTCTC 

GCCACATCTCTCTCT 

CCACATCTCTCTCTG 

cacatctctctctgg 
acatctctctctggg 
catctctctctggga 
atctctctctgggaa 
tctctctctgggaat 
ctctctctgggaatg 
tctctctgggaatgg 
ctctctgggaatggg 
tctctgggaatgggt 
V:tctgggaatgggtc 
Vtgggaatgggtcg 
ctgggaatgggtcgt 

TGGi^AATGGGTCGTG 

gggaWgggtcgtgg 
ggaatg^gtcgtgga 
gaatggctrcgtggac 
aatgggtcgtggaca 
atgggtcgtg&acag 
tgggtcgtggac&ga 

GGGTCGTGGACAGkT 

GGTCGTGGACAGATC\ 

GTCGTGGACAGATCC 

TCGTGGACAGATCCT 

CGTGGACAGATCCTG 

GTGGACAGATCCTGT 

TGGACAGATCCTGTG 

GGACAGATCCTGTGT 

GACAGATCCTGTGTT 

ACAGATCCTGTGTTC 

CAGATCCTGTGTTCT 

AGATCCTGTGTTCTT 

GATCCTGTGTTCTTC 

ATCCTGTGTTCTTCT 

TCCTGTGTTCTTCTA 

CCTGTGTTCTTCTAT 



CTGTGTTCTTCTATG 
TGTGTTCTTCTATGT 
GTGTTCTTCTATGTC 
TGTTCTTCTATGTCC 
GTTCTTCTATGTCCA 
TTCTTCTATGTCCAG 
TCTTCTATGTCCAGG 
CTTCTATGTCCAGGC 
TTCTATGTCCAGGCC 
TCTATGTCCAGGCCA 
CTATGTCCAGGCCAA 
TATGTCCAGGCCAAA 
ATGTCCAGGCCAAAA 
TGTCCAGGCCAAAAC 
GTCCAGGCCAAAACA 
TCCAGGCCAAAACAG 
CCAGGCCAAAACAGG 
C AGGC C AAAAC AGG A 
AGGCCAAAACAGGAT 
GGCCAAAACAGGATA 
GCCAAAACAGGATAT 
C C AAAAC AGGATATG 
C AAAAC AGGAT AT GA 
AAAAC AGGAT AT GAA 
AAACAGGATATGAAA 
AACAGGATATGAAAA 
ACAGGATATGAAAAC 
CAGGATATGAAAACT 
AGGATATGAAAACTT 
GGATATGAAAACTTC 
GAT AT GAAAAC TT C A 
ATATGAAAACTTCAT 
TATGAAAACTTCATC 
\ ATGAAAACTTCATCC 
VgAAAACTTCATCCA 

gVaaacttcatccat 
aje5^acttcatccatc 
aaaott c at c cat c t 
aacttcatccatctg 
acttca^ccatctga 
cttcatcoatctgat 
tt catc c atctg at c 
tcatccatct^atca 

CATCCATCTGATCAT 
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\atccatctgatcatc 

\rCATCTGATCATCG 
CCATCTGATCATCGC 
CATC^TGATCATCGCT 
5 ATCTOATCATCGCTC 
TCTGATCATCGCTCT 
CTGATCAteGCTCTG 
TGATCATCGCTCTGC 
GATCATCGCTCTGCC 
10 ATCATCGCTCT^CCC 
TCATCGCTCTGCGCG 
CATCGCTCTGCCCGT 
ATCGCTCTGCCCGTCV 
TCGCTCTGCCCGTCG 
15 CGCTCTGCCCGTCGC 
GCTCTGCCCGTCGCT 
CTCTGCCCGTCGCTG 
TCTGCCCGTCGCTGT 
CTGCCCGTCGCTGTC 
20 TGCCCGTCGCTGTCC 
GCCCGTCGCTGTCCT 
CCCGTCGCTGTCCTG 
CCGTCGCTGTCCTGT 
CGTCGCTGTCCTGTT 
25 GTCGCTGTCCTGTTG 
TCGCTGTCCTGTTGA 
CGCTGTCCTGTTGAT 
GCTGTCCTGTTGATC 
CTGTCCTGTTGATCG 
30 TGTCCTGTTGATCGT 
GTCCTGTTGATCGTG 
TCCTGTTGATCGTGG 
CCTGTTGATCGTGGG 
CTGTTGATCGTGGGA 
35 TGTTGATCGTGGGAG 
GTTGATCGTGGGAGG 
TTGATCGTGGGAGGG 
TGATCGTGGGAGGGT 
GATCGTGGGAGGGTT 
40 ATCGTGGGAGGGTTG 
TCGTGGGAGGGTTGG 
CGTGGGAGGGTTGGT 
GTGGGAGGGTTGGTG 
TGGGAGGGTTGGTGA 



gggagggttggtgat 
ggagggttggtgatt 
gagggttggtgatta 
agggttggtgattat 
gggttggtgattatg 
ggttggtgattatgc 
gttggtgattatgct 
ttggtgattatgctg 
tggtgattatgctgt 
ggtgattatgctgta 
gtgattatgctgtac 
tgattatgctgtacg 
gattatgctgtacgt 
attatgctgtacgtc 
ttatgctgtacgtct 
tatgctgtacgtctt 
\atgctgtacgtcttc 
tgctgtacgtcttcc 
gctgtacgtcttcca 
ctg*kacgtcttccat 
tgtaogtcttccata 
gtacgtcttccatag 
tacgtcttccataga 
acgtcttcgatagaa 

CGTCTTCCATAGAAA 

GTCTTCCATAGS^AAG 

TCTTCCATAGAA^GA 

C T T C C AT AG AAAG AG 

TT C C AT AG AAAG AGA\ 

T C C AT AG AAAG AG AA 

C CAT AG AAAG AG AAA 

CATAGAAAGAGAAAT 

ATAGAAAGAGAAATA 

TAGAAAGAGAAATAA 

AGAAAGAGAAATAAC 

GAAAGAGAAATAACA 

AAAGAGAAATAACAG 

AAGAGAAATAACAGC 

AGAGAAAT AAC AG C A 

GAGAAATAACAGCAG 

AGAAATAACAGCAGG 

GAAATAACAGCAGGC 

AAATAACAGCAGGCT 

AATAACAGCAGGCTG 



ATAACAGCAGGCTGG 
TAACAGCAGGCTGGG 
AACAGCAGGCTGGGG 
ACAGCAGGCTGGGGA 
CAGCAGGCTGGGGAA 
AGCAGGCTGGGGAAT 
GCAGGCTGGGGAATG 
CAGGCTGGGGAATGG 
AGGCTGGGGAATGGA 
GGCTGGGGAATGGAG 
GCTGGGGAATGGAGT 
CTGGGGAATGGAGTG 
TGGGGAATGGAGTGC 
GGGGAATGGAGTGCT 
GGGAATGGAGTGCTG 
GGAATGGAGTGCTGT 
GAATGGAGTGCTGTA 
AATGGAGTGCTGTAT 
ATGGAGTGCTGTATG 
TGGAGTGCTGTATGC 
GGAGTGCTGTATGCC 
GAGTGCTGTATGCCT 
AGTGCTGTATGCCTC 
GTGCTGTATGCCTCT 
TGCTGTATGCCTCTG 
GCTGTATGCCTCTGT 
CTGTATGCCTCTGTG 
TGTATGCCTCTGTGA 
GTATGCCTCTGTGAA 
TATGCCTCTGTGAAC 
ATGCCTCTGTGAACC 
\ TGCCTCTGTGAACCC 
\GCCTCTGTGAACCCG 
CCTCTGTGAACCCGG 
CTiSTGTGAACCCGGA 

t c tot g aac c cgg ag 
ctgtgAacccggagt 

TGTGAAOCCGGAGTA 

gtgaacccggagtac 
tgaacccgg^gtact 
gaacccggag\actt 
aacccggagtaVttc 
acccggagtactVca 
cccggagtacttcag 
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CfcGGAGTACTTCAGC 
CG&AGTACTTCAGCG 
GGAGTACTTCAGCGC 
GAGT^TTCAGCGCT 

5 agtact\cagcgctg 
gtacttcagcgctgc 
tacttcagosgtgct 

ACTTCAGCGCTK^CTG 
CTTCAGCGCTGC^GA 
10 TTCAGCGCTGCTGAT 
TCAGCGCTGCTGATGK 
CAGCGCTGCTGATGT 
AGCGCTGCTGATGTG 
GCGCTGCTGATGTGT 
15 CGCTGCTGATGTGTA 
GCTGCTGATGTGTAC 
CTGCTGATGTGTACG 
TGCTGATGTGTACGT 
GCTGATGTGTACGTT 
20 CTGATGTGTACGTTC 
TGATGTGTACGTTCC 
GATGTGTACGTTCCT 
ATGTGTACGTTCCTG 
TGTGTACGTTCCTGA 
25 GTGTACGTTCCTGAT 
TGTACGTTCCTGATG 
GTACGTTCCTGATGA 
TACGTTCCTGATGAG 
ACGTTCCTGATGAGT 
30 CGTTCCTGATGAGTG 
GTTCCTGATGAGTGG 
TTCCTGATGAGTGGG 
TCCTGATGAGTGGGA 
CCTGATGAGTGGGAG 
35 C TG ATGAGTGGG AGG 
TGATGAGTGGGAGGT 
GATGAGTGGGAGGTG 
ATGAGTGGGAGGTGG 
TGAGTGGGAGGTGGC 
40 GAGTGGGAGGTGGCT 
AGTGGGAGGTGGCTC 
GTGGGAGGTGGCTCG 
TGGGAGGTGGCTCGG 
GGGAGGTGGCTCGGG 



GGAGGTGGCTCGGGA 

GAGGTGGCTCGGGAG 

AGGTGGCTCGGGAGA 

GGTGGCTCGGGAGAA 

GTGGCTCGGGAGAAG 

TGGCTCGGGAGAAGA 

GGCTCGGGAGAAGAT 

GCTCGGGAGAAGATC 

C T C GGG AG AAG AT C A 

TCGGGAGAAGATCAC 

c ggg agaag at c ac c 
ggg ag aag at c ac c a 
ggagaagatcac cat 
gag aag at c ac cat g 
\agaagatcaccatga 
gaagatcaccatgag 
aa^atcaccatgagc 
aga^caccatgagcc 
gatcaccatgagccg 
atcacc^tgagccgg 
tcaccatgagccggg 
caccatgagsx:ggga 
ac catgagc cgggaa 
ccatgagccgggaac 
catgagccgggaasjt 
atgagccgggaact\ 
tgagccgggaacttg^ 
gagccgggaacttgg 
agccgggaacttggg 
gccgggaacttgggc 
ccgggaacttgggca 
cgggaacttgggcag 
gggaacttgggcagg 
ggaacttgggcaggg 
gaacttgggcagggg 
aacttgggcaggggt 
acttgggcaggggtc 
cttgggcaggggtcg 
ttgggcaggggtcgt 
tgggcaggggtcgtt 
gggcaggggtcgttt 
ggcaggggtcgtttg 
gcaggggtcgtttgg 
caggggtcgtttggg 



AGGGGTCGTTTGGGA 
GGGGTCGTTTGGGAT 
GGGTCGTTTGGGATG 
GGTCGTTTGGGATGG 
GTCGTTTGGGATGGT 
TCGTTTGGGATGGTC 
CGTTTGGGATGGTCT 
GTTTGGGATGGTCTA 
TTTGGGATGGTCTAT 
TTGGGATGGTCTATG 
TG GGATGG T C TAT GA 
GGGATGGTCTATGAA 
GG ATGGT C TAT G AAG 
GATGGTCTATGAAGG 
ATGGTCTATGAAGGA 
TGGTCTATGAAGGAG 
GGTCTATGAAGGAGT 
GTCTATGAAGGAGTT 
TCTATGAAGGAGTTG 
CTATGAAGGAGTTGC 
TATGAAGGAGTTGCC 
ATGAAGGAGTTGC C A 
TGAAGGAGTTGCCAA 
GAAGGAGTTGCCAAG 
AAGGAGTTGC C AAGG 
AGGAGTTGCCAAGGG 
GGAGTTGCCAAGGGT 
GAGTTGCCAAGGGTG 
AGTTGCCAAGGGTGT 
GTTGCCAAGGGTGTG 
v TTGCCAAGGGTGTGG 

Vtgccaagggtgtggt 

G1CCAAGGGTGTGGTG 

CCSAAGGGTGTGGTGA 

CAAGGGTGTGGTGAA 

AAGSGTGTGGTGAAA 

AGGG^GTGGTGAAAG 

GGGTG^GGTGAAAGA 

GGTGTGOTGAAAGAT 

GTGTGGTGAAAGATG 

TGTGGTGAffiAGATGA 

GTGGTGAAAGATGAA 

TGGTGAAAGATGAAC 

GGTGAAAGATGAACC 



NY02:269556.1 



,ODMA\PCDOCS\NY02\269556U -21/6/1 




-89- 



gtgaaagatgaacct 
tgaaagatgaacctg 
gaaa^atgaacctga 
aaagAgaacctgaa 

5 AAGATGAACCTGAAA 
AGATGAACCTGAAAC 
GATGAACCT^AAACC 
ATG AAC C TGA^AC C A 
TGAACCTGAAAGCAG 
10 GAACCTGAAACCAGA 
AACCTGAAACCAGAG 
AC CTGAAAC CAGAGTV 
C C T G AAAC C AG AGTG ^ 
CTGAAACCAGAGTGG 
15 TGAAACCAGAGTGGC 
GAAACCAGAGTGGCC 
AAACCAGAGTGGCCA 
AAC C AG AGT GG C CAT 
ACCAGAGTGGCCATT 
20 C C AGAGTGGC C ATT A 
C AGAGT GG C CAT T AA 
AGAGTGGC CAT T AAA 
GAGTGGCCATTAAAA 
AGTGGCCATTAAAAC 
25 GTGGCCATTAAAACA 
TGGCCATTAAAACAG 
GGCCATTAAAACAGT 
GCCATTAAAACAGTG 
C C ATT AAAAC AGTGA 
30 CATTAAAACAGTGAA 
ATTAAAACAGTGAAC 
TTAAAACAGTGAACG 
TAAAACAGTGAACGA 
AAAACAGTGAACGAG 
35 AAACAGTGAACGAGG 
AACAGTGAACGAGGC 
ACAGTGAACGAGGCC 
CAGTGAACGAGGCCG 
AGTGAACGAGGCCGC 
40 GTGAACGAGGCCGCA 
TGAACGAGGCCGCAA 
GAACGAGGCCGCAAG 
AACGAGGCCGCAAGC 
ACGAGGCCGCAAGCA 



cgaggccgcaagcat 
gaggccgcaagcatg 
aggccgcaagcatgc 
ggccgcaagcatgcg 
gccgcaagcatgcgt 
ccgcaagcatgcgtg 
cgcaagcatgcgtga 
gcaagcatgcgtgag 
caagcatgcgtgaga 
aagcatgcgtgagag 
agcatgcgtgagagg 
gcatgcgtgagagga 
catgcgtgagaggat 
atgcgtgagaggatt 
tgcgtgagaggattg 
gcgtgagaggattga 
\cgt g agaggat t gag 
Vtgagaggattgagt 
toagaggattgagtt 
gagaggattgagttt 
agaggattgagtttc 
gaggattgagtttct 
aggatt^agtttctc 
ggattgagtttctca 
gattgagtttctcaa 

ATTGAGTTTCteAAC 

TTGAGTTTCTCAACG 

TGAGTTTCTCAAO^A 

GAGTTTCTCAACGAJ^ 

AGTTTCTCAACGAAG 

GTTTCTCAACGAAGC 

TTTCTCAACGAAGCT 

TTCTCAACGAAGCTT 

TCTCAACGAAGCTTC 

CTCAACGAAGCTTCT 

TCAACGAAGCTTCTG 

CAACGAAGCTTCTGT 

AACGAAGCTTCTGTG 

ACGAAGCTTCTGTGA 

CGAAGCTTCTGTGAT 

GAAGCTTCTGTGATG 

AAGCTTCTGTGATGA 

AGCTTCTGTGATGAA 

GCTTCTGTGATGAAG 



CTTCTGTGATGAAGG 

TTCTGTGATGAAGGA 

TCTGTGATGAAGGAG 

CTGTGATGAAGGAGT 

TGTGATGAAGGAGTT 

GTGATGAAGGAGTTC 

TG ATG AAGG AGT T C A 

GATGAAGGAGTTCAA 

ATGAAGGAGTTCAAT 

TGAAGGAGTTCAATT 

GAAGGAGTTCAATTG 

AAGGAGTTCAATTGT 

AGGAGTTCAATTGTC 

GGAGTTCAATTGTCA 

GAGTTCAATTGTCAC 

AGTTCAATTGTCACC 

GTTCAATTGTCACCA 

TTCAATTGTCACCAT 

TCAATTGTCACCATG 

CAATTGTCACCATGT 

AATTGTCACCATGTG 

ATTGTCACCATGTGG 

TTGTCACCATGTGGT 

TGTCACCATGTGGTG 

GTCACCATGTGGTGC 

TCACCATGTGGTGCG 

CACCATGTGGTGCGA 

ACCATGTGGTGCGAT 

CCATGTGGTGCGATT 

CATGTGGTGCGATTG 

ATGTGGTGCGATTGC 

tgtggtgcgattgct 
\gtggtgcgattgctg 

TGGTGCGATTGCTGG 
GOTGCGATTGCTGGG 

gtgcgattgctgggt 
tgcg^ttgctgggtg 
gcgattgctgggtgt 
cgattgVtgggtgtg 
gattgct^ggtgtgg 

ATTGCTGGGTGTGGT 
TTGCTGGGT(STGGTG 
TGCTGGGTGTfeGTGT 
GCTGGGTGTGGt"GTC 
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ctgggtgtggtgtcc 
\ tgggtgtggtgtccc 
\ggtgtggtgtccca 

GiSTGTGGTGTCCCAA 

5 gtgtggtgtcccaag 
tgtggtgtcccaagg 
gtggtgtcccaaggc 
tggtgt&ccaaggcc 
ggtgtcccaaggcca 
10 gtgtcccaaggccag 
tgtcccaaggIsx:agc 
gtcccaaggccagcc 
tcccaaggccagc^a 

CCCAAGGCCAGCCAk 
15 CCAAGGCCAGCCAAC^ 
C AAGGC C AGC C AAC A 
AAGGCCAGCCAACAC 
AGGCCAGCCAACACT 
GGCCAGCCAACACTG 
20 GCCAGCCAACACTGG 
CCAGCCAACACTGGT 
CAGCCAACACTGGTC 
AG C C AAC AC T GGT C A 
G C C AAC AC TGGT C AT 
25 CCAACACTGGTCATC 
CAACACTGGTCATCA 
AAC AC TGGT CAT CAT 
ACACTGGTCATCATG 
CACTGGTCATCATGG 
30 ACTGGTCATCATGGA 
CTGGTCATCATGGAA 
TGGTCATCATGGAAC 
GGTCATCATGGAACT 
GTCATCATGGAACTG 
35 TCATCATGGAACTGA 
CATCATGGAACTGAT 
ATCATGGAACTGATG 
TCATGGAACTGATGA 
CATGGAACTGATGAC 
40 ATGGAACTGATGACA 
TGGAACTGATGACAC 
GGAAC TGAT GAC AC G 
GAACTGATGACACGG 
AACTGATGACACGGG 



ACTGATGACACGGGG 
CTGATGACACGGGGC 
TGATGACACGGGGCG 
GATGACACGGGGCGA 
ATGACACGGGGCGAT 
TGACACGGGGCGATC 
GACACGGGGCGATCT 
ACACGGGGCGATCTC 
CACGGGGCGATCTCA 
ACGGGGCGATCTCAA 
CGGGGCGATCTCAAA 
GGGGCGATCTCAAAA 
GGGCGATCTCAAAAG 
GGCGATCTCAAAAGT 
GCGATCTCAAAAGTT 
CGATCTCAAAAGTTA 
GATCTCAAAAGTTAT 
. ATCTCAAAAGTTATC 
VcTCAAAAGTTATCT 
C^C AAAAGTTATCTC 
TCAAAAGTTATCTCC 
CAAAAGTTATCTCCG 
AAAACTTATCTCCGG 
AAAGTTA^CTCCGGT 
AAGTTATCTCCGGTC 
AGTTATCTCC^GTCT 
GTTATCTCCGGTCTC 
TTATCTCCGGTCT^T 
TATCTCCGGTCTCTG^ 
ATCTCCGGTCTCTGA 
TCTCCGGTCTCTGAG 
CTCCGGTCTCTGAGG 
TCCGGTCTCTGAGGC 
CCGGTCTCTGAGGCC 
CGGTCTCTGAGGCCA 
GGTCTCTGAGGCCAG 
GTCTCTGAGGCCAGA 
TCTCTGAGGCCAGAA 
CTCTGAGGCCAGAAA 
TCTGAGGCCAGAAAT 
CTGAGGCCAGAAATG 
TGAGGCCAGAAATGG 
GAGGCCAGAAATGGA 
AGGCCAGAAATGGAG 



GGCCAGAAATGGAGA 
GCCAGAAATGGAGAA 
C C AGAAATGG AGAAT 
C AGAAAT GGAG AAT A 
AGAAATGGAGAATAA 
GAAATGGAGAATAAT 

aaatggagaataatc 
aat ggag aat aat c c 
at gg agaat aat c c a 
tggagaataatccag 
ggagaataatccagt 
gag aat aat c c ag t c 
ag aat aat c c agt c c 
gaataatccagtcct 
aataatccagtccta 
ataatccagtcctag 
taatccagtcctagc 
aatccagtcctagca 
atccagtcctagcac 
tccagtcctagcacc 
ccagtcctagcacct 
cagtcctagcacctc 
agtcctagcacctcc 
gtcctagcacctcca 
tcctagcacctccaa 
cctagcacctccaag 
ctagcacctccaagc 
tagcacctccaagcc 
agcacctccaagcct 
gcacctccaagcctg 
cacctccaagcctga 
ac c tc c aagc c tg ag 
\ cctccaagcctgagc 
Vtccaagcctgagca 
t&caagcctgagcaa 
cc^\agcctgagcaag 
caagicctgagcaaga 
aagcotgagcaagat 
agcctg^agcaagatg 
gcctgacscaagatga 
cctgagcaagatgat 

CTGAGCAAtSATGATT 
TGAGCAAGATGATTC 
GAGCAAGATGATTCA 
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j^GCAAGATGATTCAG 
G^AAGATGATTCAGA 
CA^GATGATTCAGAT 
AAGATGATTCAGATG 
5 AGATGATTCAGATGG 
GATGATTCAGATGGC 
ATGATTOW3ATGGCC 
TGATTCAO^TGGCCG 
GATTCAGATGGCCGG 
10 ATTCAGATGGOCGGA 
TTCAGATGGCCGGAG 
TCAGATGGCCGGAGA 
CAGATGGCCGGAGAG 
AGATGGCCGGAGAGAS. 
15 GATGGCCGGAGAGAT 
ATGGCCGGAGAGATT 
TGGCCGGAGAGATTG 
GGCCGGAGAGATTGC 
GCCGGAGAGATTGCA 
20 CCGGAGAGATTGCAG 
C GGAG AGAT TGC AGA 
GG AG AGAT T GC AGAC 
GAGAGATT GC AGACG 
AGAGATTGCAGACGG 
25 GAGATTGCAGACGGC 
AGATTGCAGACGGCA 
GAT TGC AGAC GGC AT 
ATTGCAGACGGCATG 
TTGCAGACGGCATGG 
30 TGCAGACGGCATGGC 
GCAGACGGCATGGCA 
CAGACGGCATGGCAT 
AGACGGCATGGCATA 
GACGGCATGGCATAC 
35 ACGGCATGGCATACC 
CGGCATGGCATACCT 
GGCATGGCATACCTC 
GC ATGGC AT AC C T C A 
CATGGCATACCTCAA 
40 ATGGCATACCTCAAC 
TGGCATACCTCAACG 
GGCATACCTCAACGC 
GCATACCTCAACGCC 
CATACCTCAACGCCA 



ATACCTCAACGCCAA 
TACCTCAACGCCAAT 
ACCTCAACGCCAATA 
CCTCAACGCCAATAA 
CTCAACGCCAATAAG 
TCAACGCCAATAAGT 
CAACGCCAATAAGTT 
AACGCCAATAAGTTC 
ACGCCAATAAGTTCG 
CGCCAATAAGTTCGT 
GCCAATAAGTTCGTC 
CCAATAAGTTCGTCC 
C AAT AAGT T C GT C C A 
AATAAGTTCGTCCAC 
AT AAGT T C GT C C AC A 
T AAGT T CG T C C AC AG 
AAGTTCGTCCACAGA 
AGTTCGTCCACAGAG 
\GTTCGTCCACAGAGA 
VrCGTCCACAGAGAC 
TGGTCCACAGAGACC 
CGTC C AC AGAGAC CT 
GTCOACAGAGACCTT 

tccacagagaccttg 
ccacagXgaccttgc 
cacagagaccttgct 
acagagaccttgctg 

CAGAGACCT*raCTGC 

AGAGAC CTTGCTGCC 

GAGACCTTGCTGC^C 

AGACCTTGCTGCCCG^ 

GACCTTGCTGCCCGG 

ACCTTGCTGCCCGGA 

CCTTGCTGCCCGGAA 

CTTGCTGCCCGGAAT 

TTGCTGCCCGGAATT 

TGCTGCCCGGAATTG 

GCTGCCCGGAATTGC 

CTGCCCGGAATTGCA 

TGCCCGGAATTGCAT 

GCCCGGAATTGCATG 

CCCGGAATTGCATGG 

CCGGAATTGCATGGT 

CGGAATTGCATGGTA 



ggaattgcatggtag 
gaattgcatggtagc 
aattgcatggtagcc 
attgcatggtagccg 
ttgcatggtagccga 
tgcatggtagccgaa 
gcatggtagccgaag 
catggtagccgaaga 
atggtagccgaagat 
tggtagccgaagatt 
ggtagccgaagattt 
gtagccgaagatttc 
tagccgaagatttca 
agccgaagatttcac 
gccgaagatttcaca 
c c gaagat t t c ac ag 
cgaagatttcacagt 
gaagatttcacagtc 
aagatttcacagtca 
agatttcacagtcaa 
gatttcacagtcaaa 
atttcacagtcaaaa 
tttcacagtcaaaat 
ttcacagtcaaaatc 
tcacagtcaaaatcg 
c ac agt c aaaat c gg 
acagtcaaaatcgga 
cagtcaaaatcggag 
agtcaaaatcggaga 
gtcaaaatcggagat 
tcaaaatcggagatt 
caaaatcggagattt 
aaaatcggagatttt 
aaatcggagattttg 
v aatcggagattttgg 
Vtcggagattttggt 

TW5GAGATTTTGGTA 
CGGAGATTTTGGTAT 
GGAGATTTTGGTATG 
GAGAT*ETTGGTATGA 
AGATTTTGGTATGAC 
GATTTTGGTATGACG 
ATTTTGGTATGACGC 
TTTTGGTATGACGCG 
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TTTGGTATGACGCGA 
TTGGTATGACGCGAG 
V TGGTATGACGCGAGA 
\ GGTATGACGCGAGAT 
5 1STATGACGCGAGATA 
T&GACGCGAGATAT 
AT GAC G C GAG AT AT C 
T G AC^C G AG AT AT C T 
GACGCGAGATATCTA 
10 ACGCGAGATATCTAT 
CGCGAGATATCTATG 
GCGAGATATCSATGA 
C GAG AT AT C TATGAG 
GAGATATCTATGA^A 
15 AG AT AT C TATGAG A^S 
GATATCTATGAGACAN 
ATATCTATGAGACAG 
TATC TATGAGACAGA 
ATCTATGAGACAGAC 
20 TCTATGAGACAGACT 
C T ATGAGAC AGAC T A 
TATGAGACAGACTAT 
ATGAGACAGACTATT 
TGAGAC AGAC TAT T A 
25 GAGACAGACTATTAC 
AGACAGACTATTACC 
GACAGACTATTACCG 
AC AGAC T ATT AC CGG 
CAGACTATTACCGGA 
30 AGACTATTACCGGAA 
GACTATTACCGGAAA 
AC T ATTAC CGGAAAG 
CTATTACCGGAAAGG 
TATTACCGGAAAGGA 
35 ATTAC CGGAAAGGAG 
TTACCGGAAAGGAGG 
TACCGGAAAGGAGGC 
ACCGGAAAGGAGGCA 
CCGGAAAGGAGGCAA 
40 CGGAAAGGAGGCAAA 
GGAAAGGAGGCAAAG 
GAAAGGAGGCAAAGG 
AAAGGAGGCAAAGGG 
AAGGAGGCAAAGGGC 



aggaggcaaagggct 
ggaggcaaagggctg 
gaggcaaagggctgc 
aggcaaagggctgct 
ggcaaagggctgctg 
gcaaagggctgctgc 
caaagggctgctgcc 
aaagggctgctgccc 
aagggctgctgcccg 
agggctgctgcccgt 
gggctgctgcccgtg 
ggctgctgcccgtgc 
gctgctgcccgtgcg 
ctgctgcccgtgcgc 
tgctgcccgtgcgct 
gctgcccgtgcgctg 
ctgcccgtgcgctgg 
tgcccgtgcgctgga 
gcccgtgcgctggat 
\c c cgtgcgc tggatg 
(scgtgcgctggatgt 
cx5tgcgctggatgtc 
gtgcgctggatgtct 
tgcgctggatgtctc 
gcgctggatgtctcc 
cgctggXtgtctcct 
gctggatgtctcctg 
ctggatgtctcctga 
tggatgtctccstgag 
ggatgtctcctgagt 
gatgtctcctgag^c 
atgtctcctgagtcc\ 
tgtctcctgagtccc 
gtctcctgagtccct 
tctcctgagtccctc 
ctcctgagtccctca 

TCCTGAGTCCCTCAA 
CCTGAGTcbcTCAAG 
CTGAGTCCCTCAAGG 
TGAGTCCCTCAAGGA 
GAGTCCCTCAAGGAT 
AGTCCCTCAAGGATG 
GTCCCTCAAGGATGG 
TCCCTCAAGGATGGA 



CCCTCAAGGATGGAG 
CCTCAAGGATGGAGT 
CTCAAGGATGGAGTC 
TCAAGGATGGAGTCT 
CAAGGATGGAGTCTT 
AAGGATGGAGTCTTC 
AGGATGGAGTCTTCA 
GGATGGAGTCTTCAC 
GATGGAGTCTTCACC 
ATGGAGTCTTCACCA 
TGGAGTCTTCACCAC 
GGAGTCTTCACCACT 
GAGTCTTCACCACTT 
AGTCTTCACCACTTA 
GTCTTCACCACTTAC 
TCTTCACCACTTACT 
CTTCACCACTTACTC 
TTCACCACTTACTCG 
T C AC C AC TT AC T C GG 
CACCACTTACTCGGA 
ACCACTTACTCGGAC 
CCACTTACTCGGACG 
CACTTACTCGGACGT 
ACTTACTCGGACGTC 
CTTACTCGGACGTCT 
TTACTCGGACGTCTG 
TACTCGGACGTCTGG 
ACTCGGACGTCTGGT 
CTCGGACGTCTGGTC 
TCGGACGTCTGGTCC 
CGGACGTCTGGTCCT 
GGACGTCTGGTCCTT 
GACGTCTGGTCCTTC 
ACGTCTGGTCCTTCG 
CGTCTGGTCCTTCGG 
\GTCTGGTCCTTCGGG 
VcTGGTCCTTCGGGG 
C^GGTCCTTCGGGGT 
TG^TCCTTCGGGGTC 
GGTCCTTCGGGGTCG 
GTCCTTCGGGGTCGT 
TCCTTClSKSGGTCGTC 
CCTTCGGGGTCGTCC 
CTTCGGGGTCGTCCT 
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Vtcggggtcgtcctc 
t^jggggtcgtcctct 
cg^ggtcgtcctctg 
ggggtcgtcctctgg 

5 GGGTchfCCTCTGGG 
GGTCGTOCTCTGGGA 
GTCGTCCTCTGGGAG 
TCGTCCTCTGGGAGA 
CGTCCTCTGGGAGAT 
10 GTCCTCTGGGAG>\TC 
TCCTCTGGGAGATOG 
CCTCTGGGAGATCGC\ 
CTCTGGGAGATCGCC N 
TCTGGGAGATCGCCA 
15 CTGGGAGATCGCCAC 
TGGGAGATCGCCACA 
GGGAGATCGCCACAC 
GGAGATCGCCACACT 
GAGATCGCCACACTG 
20 AGATCGCCACACTGG 
GATCGCCACACTGGC 
ATCGCCACACTGGCC 
TCGCCACACTGGCCG 
CGCCACACTGGCCGA 
25 GCCACACTGGCCGAG 
C C AC AC TGGC CG AGC 
CACACTGGCCGAGCA 
ACACTGGCCGAGCAG 
CACTGGCCGAGCAGC 
30 ACTGGCCGAGCAGCC 
CTGGCCGAGCAGCCC 
TGGCCGAGCAGCCCT 
GGCCGAGCAGCCCTA 
GCCGAGCAGCCCTAC 
35 CCGAGCAGCCCTACC 
CGAGCAGCCCTACCA 
GAGCAGCCCTACCAG 
AGCAGCCCTACCAGG 
GCAGCCCTACCAGGG 
40 CAGCCCTACCAGGGC 
AGCCCTACCAGGGCT 
GCCCTACCAGGGCTT 
CCCTACCAGGGCTTG 
CCTACCAGGGCTTGT 



CTACCAGGGCTTGTC 

TACCAGGGCTTGTCC 

ACCAGGGCTTGTCCA 

CCAGGGCTTGTCCAA 

CAGGGCTTGTCCAAC 

AGGGCTTGTCCAACG 

GGGCTTGTCCAACGA 

GGCTTGTCCAACGAG 

GCTTGTCCAACGAGC 

CTTGTCCAACGAGCA 

TTGTCCAACGAGCAA 

TGTCCAACGAGCAAG 

gtccaacgagcaagt 
tccaacgagcaagtc 
ccaacgagcaagtcc 
caacgagcaagtcct 
Vacgagcaagtcctt 
a^agcaagtccttc 
cg^gcaagtccttcg 
gagcaagtccttcgc 
agcaa&^tccttcgct 
gcaagtgcttcgctt 

CAAGTCCTOCGCTTC 

AAGTCCTTCGCTTCG 

AGTCCTTCGCTTCGT 

GTCCTTCGCTTG^TC 

TCCTTCGCTTCGTCA 

CCTTCGCTTCGTCAT 

CTTCGCTTCGTCATGN 

TTCGCTTCGTCATGG 

TCGCTTCGTCATGGA 

CGCTTCGTCATGGAG 

GCTTCGTCATGGAGG 

CTTCGTCATGGAGGG 

TTCGTCATGGAGGGC 

TCGTCATGGAGGGCG 

CGTCATGGAGGGCGG 

GTCATGGAGGGCGGC 

TCATGGAGGGCGGCC 

CATGGAGGGCGGCCT 

ATGGAGGGCGGCCTT 

TGGAGGGCGGCCTTC 

GGAGGGCGGCCTTCT 

GAGGGCGGCCTTCTG 



AGGGCGGCCTTCTGG 

GGGCGGCCTTCTGGA 

GGCGGCCTTCTGGAC 

GCGGCCTTCTGGACA 

CGGCCTTCTGGACAA 

GGCCTTCTGGACAAG 

GCCTTCTGGACAAGC 

CCTTCTGGACAAGCC 

CTTCTGGACAAGCCA 

TTCTGGACAAGCCAG 

TCTGGACAAGCCAGA 

C TGG AC AAGC C AG AC 

TGGACAAGCCAGACA 

GGACAAGCCAGACAA 

G AC AAGC C AG AC AAC 

ACAAGCCAGACAACT 

CAAGCCAGACAACTG 

AAGCCAGACAACTGT 

AGCCAGACAACTGTC 

GCCAGACAACTGTCC 

C CAGAC AACTGT C CT 

CAGACAACTGTCCTG 

AGACAACTGTCCTGA 

GACAACTGTCCTGAC 

ACAACTGTCCTGACA 

CAACTGTCCTGACAT 

AACTGTCCTGACATG 

ACTGTCCTGACATGC 

CTGTCCTGACATGCT 

TGTCCTGACATGCTG 

GTCCTGACATGCTGT 

TCCTGACATGCTGTT 

\ cctgacatgctgttt 
Vtgacatgctgtttg 

TGACATGCTGTTTGA 
GA^ATGCTGTTTGAA 
ACATGCTGTTTGAAC 
CATGOTGTTTGAACT 
ATGCTGTTTGAACTG 
TGCTGTT^GAACTGA 
GCTGTTTGAACTGAT 
CTGTTTGAAOTGATG 
TGTTTGAACTCmTGC 
GTTTGAACTGATG1CG 
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Yttgaactgatgcgc 
t^aactgatgcgca 
tgaactgatgcgcat 
gaactgatgcgcatg 

5 AACTG^TGCGCATGT 

actgat^cgcatgtg 
ctgatgcgcatgtgc 

TGATGCGcATGTGCT 
GATGCGCATOTGCTG 
10 ATGCGCATGTGCTGG 
TGCGCATGTGCTGiGC 
GCGCATGTGCTGGOA 
CGCATGTGCTGGCAGK 
GCATGTGCTGGCAGT 
15 CATGTGCTGGCAGTA 
ATGTGCTGGCAGTAT 
TGTGCTGGCAGTATA 
GTGCTGGCAGTATAA 
TGCTGGCAGTATAAC 
20 GCTGGCAGTATAACC 
CTGGCAGTATAACCC 
TGGCAGTATAACCCC 
GGCAGTATAAC C C CA 
GCAGTATAACCCCAA 
25 CAGTATAACCCCAAG 
AG T AT AAC C C C AAG A 
GTATAACC C CAAGAT 
TAT AAC CCCAAGATG 
AT AAC C C C AAGATGA 
30 TAACCCCAAGATGAG 
AACCCCAAGATGAGG 
AC C CCAAGATGAGGC 
CCCCAAGATGAGGCC 
CCCAAGATGAGGCCT 
35 CCAAGATGAGGCCTT 
CAAGATGAGGCCTTC 
AAGATGAGGCCTTCC 
AGATGAGGCCTTCCT 
GATGAGGCCTTCCTT 
40 ATGAGGCCTTCCTTC 
TGAGGCCTTCCTTCC 
GAGGCCTTCCTTCCT 
AGGCCTTCCTTCCTG 
GGCCTTCCTTCCTGG 



GCCTTCCTTCCTGGA 
CCTTCCTTCCTGGAG 
CTTCCTTCCTGGAGA 
TTCCTTCCTGGAGAT 
TCCTTCCTGGAGATC 
CCTTCCTGGAGATCA 
C T T C C TGG AG AT CAT 

ttcctggagatcatc 
t c c t g gag at cat c a 
c c tggag at cat c ag 
ctggagatcatcagc 
tggagat cat cagc a 
ggagat cat c agc ag 
gag at c at c ag c ag c 
agatcatcagcagca 
gatcatcagcagcat 
atcatcagcagcatc 
Stcatcagcagcatca 
catc agc agc at caa 
atcagcagcatcaaa 
tcagcagcatcaaag 

C AGClAGC AT C AAAGA 

AGCAGCATCAAAGAG 

GCAGCA^CAAAGAGG 

CAGCATC^AAGAGGA 

AGCATCAA^GAGGAG 

GCATCAAAGAGGAGA 

CATCAAAGAGGAGAT 

ATCAAAGAGGAG^TG 

TCAAAGAGGAGATGG 

CAAAGAGGAGATGGAs 

AAAGAGGAGATGGAG 

AAGAGGAGATGGAGC 

AGAGGAGATGGAGCC 

GAGGAGATGGAGCCT 

AGGAGATGGAGC CTG 

GGAGATGGAGCCTGG 

GAGATGGAGCCTGGC 

AGATGGAGCCTGGCT 

GATGGAGCCTGGCTT 

ATGGAGCCTGGCTTC 

TGGAGCCTGGCTTCC 

GGAGCCTGGCTTCCG 

GAGCCTGGCTTCCGG 



AGCCTGGCTTCCGGG 
GCCTGGCTTCCGGGA 
CCTGGCTTCCGGGAG 
CTGGCTTCCGGGAGG 
TGGCTTCCGGGAGGT 
GGCTTCCGGGAGGTC 
GCTTCCGGGAGGTCT 
CTTCCGGGAGGTCTC 
TTCCGGGAGGTCTCC 
TCCGGGAGGTCTCCT 
CCGGGAGGTCTCCTT 
CGGGAGGTCTCCTTC 
GGGAGGTCTCCTTCT 
GGAGGTCTCCTTCTA 
GAGGTCTCCTTCTAC 
AGGTCTCCTTCTACT 
GGTCTCCTTCTACTA 
GTCTCCTTCTACTAC 
TCTCCTTCTACTACA 
CTCCTTCTACTACAG 
TCCTTCTACTACAGC 
CCTTCTACTACAGCG 
CTTCTACTACAGCGA 
TTCTACTACAGCGAG 
TCTACTACAGCGAGG 
CTACTACAGCGAGGA 
TACTACAGCGAGGAG 
ACTACAGCGAGGAGA 
CTACAGCGAGGAGAA 
T AC AG CG AGGAGAAC 
ACAGCGAGGAGAACA 
CAGCGAGGAGAACAA 
AGCGAGGAGAACAAG 
G CGAGG AGAAC AAGC 
\cGAGGAGAACAAGCT 
GAGGAGAAC AAGC TG 
AG^AGAACAAGCTGC 
GGA&AACAAGCTGCC 
GAGA^CAAGCTGCCC 
AGAACAAGCTGCCCG 
GAACAAGteTGCCCGA 

aacaagctgk:ccgag 
acaagctgcgcgagc 
caagctgcccgagcc 
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VlAGCTGCCCGAGCCG 

Agctgcccgagccgg 
gotgcccgagccgga 
ctgsccgagccggag 

5 tgccggagccggagg 
gcccgagccggagga 
cccgagosx5gaggag 
c c gag c c ggagg ag c 
cgagccggag^agct 

10 gagccggaggagctg 
agccggaggagct^g 
gccggaggagctggX, 
ccggaggagctggac 
cggaggagctggacc 

15 ggaggagctggacct 
gaggagctggacctg 
aggagctggacctgg 
ggagctggacctgga 
gagctggacctggag 

20 agctggacctggagc 
gctggacctggagcc 
c tggac c t ggag c c a 
tggacctggagccag 
ggacctggagccaga 

25 g ac c tgg ag c c ag ag 
ac c tggagc c agaga 
c c tggagc cagagaa 
ctggagccagagaac 
tggagccagagaaca 

30 ggagccagagaacat 
gagccagagaacatg 

AGCCAGAGAACATGG 
GCCAGAGAACATGGA 
CCAGAGAACATGGAG 

35 CAGAGAACATGGAGA 
AGAGAACATGGAGAG 
GAGAACATGGAGAGC 
AGAACATGGAGAGCG 
GAACATGGAGAGCGT 

40 AACATGGAGAGCGTC 
ACATGGAGAGCGTCC 
CATGGAGAGCGTCCC 
ATGGAGAGCGTCCCC 
TGGAGAGCGTCCCCC 



GGAGAGCGTCCCCCT 
GAGAGCGTCCCCCTG 
AGAGCGTCCCCCTGG 
GAGCGTCCCCCTGGA 
AGCGTCCCCCTGGAC 
GCGTCCCCCTGGACC 
CGTCCCCCTGGACCC 
GTCCCCCTGGACCCC 
TCCCCCTGGACCCCT 
CCCCCTGGACCCCTC 
CCCCTGGACCCCTCG 
CCCTGGACCCCTCGG 
CCTGGACCCCTCGGC 
CTGGACCCCTCGGCC 
TGGACCCCTCGGCCT 
GGACCCCTCGGCCTC 
\5ACCCCTCGGCCTCC 
AteCCTCGGCCTCCT 
CCOCTCGGCCTCCTC 
CCCTCGGCCTCCTCG 
CCTCGGCCTCCTCGT 
CTCGGCCTCCTCGTC 
TCGGCCTCCTCGTCC 
CGGCCTCCTCGTCCT 
GGCCTCCTCGTCCTC 
GCCTCCTCGTCCTCC 
CCTCCTCGTCC\CCC 
CTCCTCGTCCTCOCT 
TCCTCGTCCTCCCTG 
CCTCGTCCTCCCTGCT 
CTCGTCCTCCCTGCC 
TCGTCCTCCCTGCCA 
CGTCCTCCCTGCCAC 
GTCCTCCCTGCCACT 
TCCTCCCTGCCACTG 
CCTCCCTGCCACTGC 
CTCCCTGCCACTGCC 
TCCCTGCCACTGCCC 
CCCTGCCACTGCCCG 
CCTGCCACTGCCCGA 
CTGCCACTGCCCGAC 
TGCCACTGCCCGACA 
GCCACTGCCCGACAG 
CCACTGCCCGACAGA 



CACTGCCCGACAGAC 

ACTGCCCGACAGACA 

CTGCCCGACAGACAC 

TGCCCGACAGACACT 

GCCCGACAGACACTC 

C C C G AC AG AC AC T C A 

CCGACAGACACTCAG 

CGACAGACACTCAGG 

GACAGACACTCAGGA 

ACAGACACTCAGGAC 

CAGACACTCAGGACA 

AGACACTCAGGACAC 

GACACTCAGGACACA 

ACACTCAGGACACAA 

CACTCAGGACACAAG 

ACTCAGGACACAAGG 

CTCAGGACACAAGGC 

TCAGGACACAAGGCC 

CAGGACACAAGGCCG 

AGGACACAAGGCCGA 

GGACACAAGGCCGAG ' 

GACACAAGGCCGAGA 

ACACAAGGCCGAGAA 

CACAAGGCCGAGAAC 

ACAAGGCCGAGAACG 

CAAGGCCGAGAACGG 

AAGGCCGAGAACGGC 

AGGCCGAGAACGGCC 

GGCCGAGAACGGCCC 

GCCGAGAACGGCCCC 

cc'gagaacggccccg 
cgagaacggccccgg 
gagaacggccccggc 
Nagaacggccccggcc 
g)\acggccccggccc 
aagggccccggccct 
acggccccggccctg 
cggccccggccctgg 
ggcccoggccctggg 
gccccgoccctgggg 
ccccggctctggggt 
cccggcccVggggtg 
ccggccctggggtgc 
cggccctgggqtgct 
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GGCCCTGGGGTGCTG 
GCCCTGGGGTGCTGG 
rCCTGGGGTGCTGGT 

:tggggtgctggtc 
5 c^gggtgctggtcc 
tggsgtgctggtcct 

GGGGteCTGGTCCTC 
GGGTGOTGGTCCTCC 
GGTGCTGOTCCTCCG 
10 GTGCTGGTGgTCCGC 
TGCTGGTCC! 
GCTGGTCCTCC&CGC 
CTGGTCCTCCGCGIS^: 
TGGTCCTCCGCGCCi 
15 GGTCCTCCGCGCCAG 
GTCCTCCGCGCCAGC 
TCCTCCGCGCCAGCT 
CCTCCGCGCCAGCTT 
CTCCGCGCCAGCTTC 
20 TCCGCGCCAGCTTCG 
CCGCGCCAGCTTCGA 
CGCGCCAGCTTCGAC 
GCGCCAGCTTCGACG 
CGCCAGCTTCGACGA 
25 GCCAGCTTCGACGAG 
C C AG C T T C G ACG AG A 
CAGCTTCGACGAGAG 
AGCTTCGACGAGAGA 
GCTTCGACGAGAGAC 
30 CTTCGACGAGAGACA 
TTCGACGAGAGACAG 
TCGACGAGAGACAGC 
CGACGAGAGACAGCC 
GACGAGAGACAGCCT 
35 ACGAGAGACAGCCTT 
CGAGAGACAGCCTTA 
GAG AGAC AGC C TTAC 
AGAGACAGCCTTACG 
GAGACAGCCTTACGC 
40 AGACAGCCTTACGCC 
GACAGCCTTACGCCC 
ACAGCCTTACGCCCA 
CAGCCTTACGCCCAC 
AGCCTTACGCCCACA 



GCCTTACGCCCACAT 
CCTTACGCCCACATG 
CTTACGCCCACATGA 
TTACGCCCACATGAA 
TACGCCCACATGAAC 
ACGCCCACATGAACG 
CGCCCACATGAACGG 
GCCCACATGAACGGG 
CCCACATGAACGGGG 
CCACATGAACGGGGG 
CACATGAACGGGGGC 
ACATGAACGGGGGCC 
CATGAACGGGGGCCG 
ATGAACGGGGGCCGC 
TGAACGGGGGCCGCA 
GAACGGGGGCCGCAA 
AACGGGGGCCGCAAG 
ACGGGGGCCGCAAGA 
"GGGGGCCGCAAGAA 
G&GGGCCGCAAGAAC 
GGGGCCGCAAGAACG 
GGGC^GCAAGAACGA 
GGCCGGAAGAACGAG 
GCCGCAAGAACGAGC 
CCGCAAGAACGAGCG 
CGCAAGAAOGAGCGG 
GCAAGAACGASCGGG 
CAAGAACGAGC^GGC 
AAGAACGAGCGGG^C 
AGAACGAGCGGGCC 
GAACGAGCGGGCCT1 
AACGAGCGGGCCTTG 
ACGAGCGGGCCTTGC 
CGAGCGGGCCTTGCC 
GAGCGGGCCTTGCCG 
AGCGGGCCTTGCCGC 
GCGGGCCTTGCCGCT 
CGGGCCTTGCCGCTG 
GGGCCTTGCCGCTGC 
GGCCTTGCCGCTGCC 
GCCTTGCCGCTGCCC 
CCTTGCCGCTGCCCC 
CTTGCCGCTGCCCCA 
TTGCCGCTGCCCCAG 



TGCCGCTGCCCCAGT 
GCCGCTGCCCCAGTC 
CCGCTGCCCCAGTCT 
CGCTGCCCCAGTCTT 
GCTGCCCCAGTCTTC 
CTGCCCCAGTCTTCG 
TGCCCCAGTCTTCGA 
GCCCCAGTCTTCGAC 
CCCCAGTCTTCGACC 
CCCAGTCTTCGACCT 
CCAGTCTTCGACCTG 
CAGTCTTCGACCTGC 
AGTCTTCGACCTGCT 
GTCTTCGACCTGCTG 
TCTTCGACCTGCTGA 
CTTCGACCTGCTGAT 
TTCGACCTGCTGATC 
TCGACCTGCTGATCC 
CGACCTGCTGATCCT 
GACCTGCTGATCCTT 
ACCTGCTGATCCTTG 
CCTGCTGATCCTTGG 
CTGCTGATCCTTGGA 
TGCTGATCCTTGGAT 
GCTGATCCTTGGATC 
CTGATCCTTGGATCC 
TGATCCTTGGATCCT 
GATCCTTGGATCCTG 
ATCCTTGGATCCTGA 
TCCTTGGATCCTGAA 
CCTTGGATCCTGAAT 
CTTGGATCCTGAATC 
TTGGATCCTGAATCT 
TGGATCCTGAATCTG 
GGATCCTGAATCTGT 
\GATCCTGAATCTGTG 
fCCTGAATCTGTGC 

t6ctgaatctgtgca 
cctgaatctgtgcaa 

CTGAATCTGTGCAAA 
TGAAT&TGTGCAAAC 
GAATCTGTGCAAACA 
AAT CTGTGCAAAC AG 
ATCTGTGCAAACAGT 
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\tctgtgcaaacagta 
Vtgtgcaaacagtaa 
totgcaaacagtaac 
gtgcaaacagtaacg 

5 tgcaXacagtaacgt 
gcaamagtaacgtg 

CAAACAGTAACGTGT 
AAACAGTAACGTGTG 
■ AACAGTAAC^TGTGC 
10 ACAGTAACGTGTGCG 
CAGTAACGTGTGCGC 
AGTAACGTGTGCG^A 
GTAACGTGTGCGCA^S 
TAACGTGTGCGCACG \ 
15 AACGTGTGCGCACGC 
ACGTGTGCGCACGCG 
CGTGTGCGCACGCGC 
GTGTGCGCACGCGCA 
TGTGCGCACGCGCAG 
20 GTGCGCACGCGCAGC 
TGCGCACGCGCAGCG 
GCGCACGCGCAGCGG 
CGCACGCGCAGCGGG 
GCACGCGCAGCGGGG 
25 CACGCGCAGCGGGGT 
ACGCGCAGCGGGGTG 
CGCGCAGCGGGGTGG 
GCGCAGCGGGGTGGG 
CGCAGCGGGGTGGGG 
30 GCAGCGGGGTGGGGG 
CAGCGGGGTGGGGGG 
AGCGGGGTGGGGGGG 
GCGGGGTGGGGGGGG 
CGGGGTGGGGGGGGA 
35 GGGGTGGGGGGGGAG 
GGGTGGGGGGGGAGA 
GGTGGGGGGGGAGAG 
GTGGGGGGGGAGAGA 
TGGGGGGGGAGAGAG 
40 GGGGGGGGAGAGAGA 
GGGGGGGAGAGAGAG 
GGGGGGAGAGAGAGT 
GGGGGAGAGAGAGTT 
GGGGAGAGAGAGTTT 



GGGAGAGAGAGTTTT 
GGAGAGAGAGTTTTA 

gagagagagttttaa 
agagagagttttaac 
g ag ag agtt t t aac a 
agagagttttaacaa 
gagagttttaacaat 
agagttttaacaatc 
gagttttaacaatcc 
agttttaacaatcca 
gttttaacaatccat 
ttttaacaatccatt 
t t t aac aat c cat t c 
ttaacaatccattca 
t aac aat c cat t c ac 
aacaatccattcaca 
acaatccattcacaa 
Vaatccattcacaag 
aatccattcacaagc 
at&cattcacaagcc 
tccattcacaagcct 

CCATTl^ACAAGCCTC 
CATTCA&AAGCCTCC 

attcacaAgcctcct 

ttcacaagcctcctg 

tcacaagcct^ctgt 

cacaagcctcc\gta 

acaagcctcctgtac 

caagcctcctgtaoc 

aagcctcctgtacct\ 

agcctcctgtacctc 

gcctcctgtacctca 

cctcctgtacctcag 

ctcctgtacctcagt 

tcctgtacctcagtg 

cctgtacctcagtgg 

ctgtacctcagtgga 

tgtacctcagtggat 

gtacctcagtggatc 

tacctcagtggatct 

ACCTCAGTGGATCTT 
CCTCAGTGGATCTTC 
CTCAGTGGATCTTCA 
TCAGTGGATCTTCAG 



CAGTGGATCTTCAGT 
AGTGGATCTTCAGTT 
GTGGATCTTCAGTTC 
TGGATCTTCAGTTCT 
GGATCTTCAGTTCTG 
GATCTTCAGTTCTGC 
ATCTTCAGTTCTGCC 
TCTTCAGTTCTGCCC 
CTTCAGTTCTGCCCT 
TTCAGTTCTGCCCTT 
TCAGTTCTGCCCTTG 
CAGTTCTGCCCTTGC 
AGTTCTGCCCTTGCT 
GTTCTGCCCTTGCTG 
TTCTGCCCTTGCTGC 
TCTGCCCTTGCTGCC 
CTGCCCTTGCTGCCC 
TGCCCTTGCTGCCCG 
GCCCTTGCTGCCCGC 
CCCTTGCTGCCCGCG 
CCTTGCTGCCCGCGG 
CTTGCTGCCCGCGGG 
TTGCTGCCCGCGGGA 
TGCTGCCCGCGGGAG 
GCTGCCCGCGGGAGA 
CTGCCCGCGGGAGAC 
TGCCCGCGGGAGACA 
GCCCGCGGGAGACAG 
CCCGCGGGAGACAGC 
CCGCGGGAGACAGCT 
CGCGGGAGACAGCTT 
GCGGGAGACAGCTTC 
, CGGGAGACAGCTTCT 
\GGGAGACAGCTTCTC 
GGAGACAGCTTCTCT 
GAGACAGCTTCTCTG 
AGACAGCTTCTCTGC 
GACA&CTTCTCTGCA 
ACAGC^CTCTGCAG 
CAGCTTOTCTGCAGT 
AGCTTCTGTGCAGTA 
GCTTCTCTGGAGTAA 
CTTCTCTGCAGTAAA 
TTCTCTGCAGTAAAA 
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YCTCTGCAGTAAAAC 
cVcTGCAGTAAAACA 
TCXGCAGTAAAACAC 
CTGCAGTAAAACACA 
5 TGCAG^AAAACACAT 
G C AG T AAAAC AC ATT 
CAGTAAAAiSACATTT 

agtaaaacac^tttg 
gtaaaacacatttgg 

10 taaaacacatttg^g 
aaaacacatttgggX 
aaacacatttgggat 
aacacatttgggatg 
acacatttgggatgt 

15 cacatttgggatgtt 

ACATTTGGGATGTTC 
CATTTGGGATGTTCC 
ATTTGGGATGTTCCT 
TTTGGGATGTTCCTT 
20 TTGGGATGTTCCTTT 
TGGGATGTTCCTTTT 
GGGATGTTCCTTTTT 
GGATGTTCCTTTTTT 
GATGTTCCTTTTTTC 
25 ATGTTCCTTTTTTCA 
TGTTCCTTTTTTCAA 
GTTCCTTTTTTCAAT 
TTCCTTTTTTCAATA 
TCCTTTTTTCAATAT 
30 CCTTTTTTCAATATG 
CTTTTTTCAATATGC 
TTTTTTCAATATGCA 
TTTTTCAATATGCAA 
TTTTCAATATGCAAG 
35 TTTCAATATGCAAGC 
TTCAATATGCAAGCA 
TCAATATGCAAGCAG 
CAATATGCAAGCAGC 
AAT AT G CAAGCAGC T 
40 ATATGCAAGCAGCTT 
TATGCAAGCAGCTTT 
ATGCAAGCAGCTTTT 
TGCAAGCAGCTTTTT 
GCAAGCAGCTTTTTA 



CAAGCAGCTTTTTAT 
AAGCAGCTTTTTATT 
AG C AG C TT T T T ATT C 
GCAGCTTTTTATTCC 
CAGCTTTTTATTCCC 
AGCTTTTTATTCCCT 
GCTTTTTATTCCCTG 
CTTTTTATTCCCTGC 
TTTTTATTCCCTGCC 
TTTTATTCCCTGCCC 
TTTATTCCCTGCCCA 
TTATTCCCTGCCCAA 
TATTCCCTGCCCAAA 
ATTCCCTGCCCAAAC 
TTCCCTGCCCAAACC 
\cCCTGCCCAAACCC 
CGCTGCCCAAACCCT 
CCTGCCCAAACCCTT 
CTGOSGAAACCCTTA 
TGCCCaAACCCTTAA 
GCCCAAACCCTTAAC 

c ccaaaccVttaact 

ccaaacccAaactg 

caaacccttaactga 

aaacccttaactgac 

aacccttaactg^a 

acccttaactgacat^ 

cccttaactgacatg 

ccttaactgacatgg 

cttaactgacatggg 

ttaactgacatgggc 

taactgacatgggcc 

aactgacatgggcct 

actgacatgggcctt 

ctgacatgggccttt 

TGACATGGGCCTTTA 
GACATGGGCCTTTAA 
ACATGGGCCTTTAAG 
CATGGGCCTTTAAGA 
ATGGGCCTTTAAGAA 
TGGGCCTTTAAGAAC 
GGGCCTTTAAGAACC 
GGCCTTTAAGAACCT 
GCCTTTAAGAACCTT 



CCTTTAAGAACCTTA 
CTTTAAGAACCTTAA 
TTTAAGAACCTTAAT 
TTAAGAACCTTAATG 
TAAGAACCTTAATGA 
AAGAACCTTAATGAC 
AGAACCTTAATGACA 
GAACCTTAATGACAA 
AACCTTAATGACAAC 
ACCTTAATGACAACA 
CCTTAATGACAACAC 
CTTAATGACAACACT 
TTAATGACAACACTT 
TAATGACAACACTTA 
AATGACAACACTTAA 
ATGACAACACTTAAT 
TGACAACACTTAATA 
GACAACACTTAATAG 
ACAACACTTAATAGC 
CAACACTTAATAGCA 
AACACTTAATAGCAA 
ACACTTAATAGCAAC 
CACTTAATAGCAACA 
ACTTAATAGCAACAG 
CTTAATAGCAACAGA 
TTAATAGCAACAGAG 
TAATAGCAACAGAGC 
AATAGCAACAGAGCA 
ATAGCAACAGAGCAC 
TAGCAACAGAGCACT 
AGCAACAGAGCACTT 
\GCAACAGAGCACTTG 
GAACAGAGCACTTGA 
AACAGAGCACTTGAG 
ACAGAGCACTTGAGA 
CAGAGCACTTGAGAA 
AGAGCACTTGAGAAC 
GAGCAOTTGAGAACC 
AGC ACTTGAGAAC C A 
GCACTTGAGAACCAG 
CACTTGAGAACCAGT 
ACTTGAGAACCAGTC 
CTTGAGAACCA^TCT 
TTGAGAACCAGTCTC 
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WTGAGAACCAGTCTCC 
\GAGAACCAGTCTCCT 
AGAACCAGTCTCCTC 
gVaCCAGTCTCCTCA 
5 AA^SCAGTCTCCTCAC 
ACC^GTCTCCTCACT 
CCACTCTCCTCACTC 
CAGTCTCCTCACTCT 
AGTCTCC^CACTCTG 
10 GTCTCCTCACTCTGT 
TCTCCTCACT&TGTC 
CTCCTCACTCTOTGC 
TCCTCACTCTGTCCC 
CCTCACTCTGTCCCT> 
15 CTCACTCTGTCCCTG 
TCACTCTGTCCCTGT 
CACTCTGTCCCTGTC 
ACTCTGTCCCTGTCC 
CTCTGTCCCTGTCCT 
20 TCTGTCCCTGTCCTT 
CTGTCCCTGTCCTTC 
TGTCCCTGTCCTTCC 
GTCCCTGTCCTTCCC 
TCCCTGTCCTTCCCT 
25 CCCTGTCCTTCCCTG 
CCTGTCCTTCCCTGT 
CTGTCCTTCCCTGTT 
TGTCCTTCCCTGTTC 
GTCCTTCCCTGTTCT 
30 TCCTTCCCTGTTCTC 
CCTTCCCTGTTCTCC 
CTTCCCTGTTCTCCC 
TTCCCTGTTCTCCCT 
TCCCTGTTCTCCCTT 
35 CCCTGTTCTCCCTTT 
CCTGTTCTCCCTTTC 
CTGTTCTCCCTTTCT 
TGTTCTCCCTTTCTC 
GTTCTCCCTTTCTCT 
40 TTCTCCCTTTCTCTC 
TCTCCCTTTCTCTCT 
CTCCCTTTCTCTCTC 
TCCCTTTCTCTCTCC 
CCCTTTCTCTCTCCT 



CCTTTCTCTCTCCTC 

CTTTCTCTCTCCTCT 

TTTCTCTCTCCTCTC 

TTCTCTCTCCTCTCT 

TCTCTCTCCTCTCTG 

CTCTCTCCTCTCTGC 

TCTCTCCTCTCTGCT 

CTCTCCTCTCTGCTT 

TCTCCTCTCTGCTTC 

CTCCTCTCTGCTTCA 

TCCTCTCTGCTTCAT 

CCTCTCTGCTTCATA 

CTCTCTGCTTCATAA 

TCTCTGCTTCATAAC 

CTCTGCTTCATAACG 

TCTGCTTCATAACGG 

CTGCTTCATAACGGA 

Vgcttcataacggaa 

G&TTCATAACGGAAA 

CTTCATAACGGAAAA 

TTCATAACGGAAAAA 

T C ATAAC GGAAAAAT 

CATAAGSGAAAAATA 

ATAACGG^AAAATAA 

TAACGGAAAAATAAT 

AACGGAAAAATAATT 

ACGGAAAAATA*\TTG 

CGGAAAAATAATTGC 

GGAAAAATAATTGOC 

GAAAAATAATTGCCA 

AAAAATAATTGCCAC 

AAAATAATTGCCACA 

AAATAATTGCCACAA 

AATAATTGCCACAAG 

ATAATTGCCACAAGT 

TAATTGCCACAAGTC 

AATTGCCACAAGTCC 

ATTGCCACAAGTCCA 

TTGCCACAAGTCCAG 

T G C C AC AAGT C C AG C 

GCCACAAGTCCAGCT 

CCACAAGTCCAGCTG 

CACAAGTCCAGCTGG 

ACAAGTCCAGCTGGG 



CAAGTCCAGCTGGGA 
AAGTCCAGCTGGGAA 
AGTCCAGCTGGGAAG 
GTCCAGCTGGGAAGC 
TCCAGCTGGGAAGCC 
CCAGCTGGGAAGCCC 
CAGCTGGGAAGCCCT 
AGCTGGGAAGCCCTT 
GCTGGGAAGCCCTTT 
CTGGGAAGCCCTTTT 
TGGGAAGCCCTTTTT 
GGGAAGCCCTTTTTA 
GGAAGCCCTTTTTAT 
GAAGCCCTTTTTATC 
AAGCCCTTTTTATCA 
AGCCCTTTTTATCAG 
GCCCTTTTTATCAGT 
CCCTTTTTATCAGTT 
CCTTTTTATCAGTTT 
CTTTTTATCAGTTTG 
TTTTTATCAGTTTGA 
TTTTATCAGTTTGAG 
TTTATCAGTTTGAGG 
TTATCAGTTTGAGGA 
TAT CAGTTTGAGGAA 
ATCAGTTTGAGGAAG 
TCAGTTTGAGGAAGT 
CAGTTTGAGGAAGTG 
AGTTTGAGGAAGTGG 
GTTTGAGGAAGTGGC 
TTTGAGGAAGTGGCT 
TTGAGGAAGTGGCTG 
v TGAGGAAGTGGCTGT 

\aggaagtggctgtc 
a&gaagtggctgtcc 

GGAAGTGGCTGTCCC 
GAAGTGGCTGTCCCT 
AAGTGG^CTGTCCCTG 
AGTGGCTsGTCCCTGT 
GTGGCTGTCCCTGTG 
TGGCTGTCCCTGTGG 
GGCTGTCCCTl^TGGC 
GCTGTCCCTGTGGCC 
CTGTCCCTGTGGCCC 
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TSGTCCCTGTGGCCCC 
GTCCCTGTGGCCCCA 
TCCCTGTGGCCCCAT 
CCCT&TGGCCCCATC 
5 CCTGTXSGCCCCATCC 
CTGTGGOCCCATCCA 
TGTGGCCCCATCCAA 
GTGGCCCCATCCAAC 
TGGCCCCATCCSAACC 
10 GGCCCCATCCAACCA 
GCCCCATCCAACCAC 
C C C CAT C C AAC C ACT 
CCCATCCAACCACTG^ 
CCATCCAACCACTGT 
15 CATC C AAC CACTGTA 
ATCCAACCACTGTAC 
TCCAACCACTGTACA 
CCAACCACTGTACAC 
CAACCACTGTACACA 
20 AACCACTGTACACAC 
ACCACTGTACACACC 
CCACTGTACACACCC 
CACTGTACACACCCG 
AC T GT AC AC AC C C G C 
25 CTGTACACACCCGCC 
TGTACACACCCGCCT 
GTACACACCCGCCTG 
TACACACCCGCCTGA 
ACACACCCGCCTGAC 
30 CACACCCGCCTGACA 
ACACCCGCCTGACAC 
CACCCGCCTGACACC 
ACCCGCCTGACACCG 
CCCGCCTGACACCGT 
35 CCGCCTGACACCGTG 
CGCCTGACACCGTGG 
GCCTGACACCGTGGG 
CCTGACACCGTGGGT 
CTGACACCGTGGGTC 
40 TGACACCGTGGGTCA 
GACACCGTGGGTCAT 
ACACCGTGGGTCATT 
CACCGTGGGTCATTA 
ACCGTGGGTCATTAC 



CCGTGGGTCATTACA 
CGTGGGTCATTACAA 
GT GGG T CAT T AC AAA 
TGGGTCATTACAAAA 
GGGTCATTACAAAAA 
G GT CAT T AC AAAAAA 
G T CAT T AC AAAAAAA 
TCATTACAAAAAAAC 
CATTACAAAAAAACA 
ATTACAAAAAAACAC 
TTACAAAAAAACACG 

tacaaaaaaacacgt 
acaaaaaaacacgtg 
caaaaaaacacgtgg 
aaaaaaacacgtgga 
aaaaaacacgtggag 
aaaaacacgtggaga 
Vaaacacgtggagat 

AAACACGTGGAGATG 
AA&ACGTGGAGATGG 
ACA&GTGGAGATGGA 
CACG^GGAGATGGAA 
ACGTGGAGATGGAAA 

cgtggagatggaaat 
gtggagatggaaatt 
tggagatgg5^aattt 
ggagatggaaXtttt 
gagatggaaattttt 
agatggaaattttta 
gatggaaattttta& 

ATGGAAATTTTTACC 

TGGAAATTTTTACCT 

GGAAATTTTTACCTT 

GAAATTTTTACCTTT 

AAATTTTTACCTTTA 

AATTTTTACCTTTAT 

ATTTTTACCTTTATC 

TTTTTACCTTTATCT 

TTTTACCTTTATCTT 

TTTACCTTTATCTTT 

TTACCTTTATCTTTC 

TACCTTTATCTTTCA 

ACCTTTATCTTTCAC 

CCTTTATCTTTCACC 



CTTTATCTTTCACCT 
TTTATCTTTCACCTT 
TTATCTTTCACCTTT 
TATCTTTCACCTTTC 
ATCTTTCACCTTTCT 
TCTTTCACCTTTCTA 
CTTTCACCTTTCTAG 
TTTCACCTTTCTAGG 
TTCACCTTTCTAGGG 
TCACCTTTCTAGGGA 
CACCTTTCTAGGGAC 
ACCTTTCTAGGGACA 
C C T T T C T AGGG AC AT 
CTTTCTAGGGACATG 
TTTCTAGGGACATGA 
TTCTAGGGACATGAA 
TCTAGGGACATGAAA 
CTAGGGACATGAAAT 
TAGGGACATGAAATT 
AGGGACATGAAATTT 
GGGACATGAAATTTA 
GGACATGAAATTTAC 
GACATGAAATTTACA 
ACATGAAATTTACAA 
CAT GAAAT T TAC AAA 
ATGAAATTTACAAAG 
TGAAATTTACAAAGG 
GAAATTTACAAAGGG 
AAATTTACAAAGGGC 
AATTTACAAAGGGCC 
ATTT AC AAAGGGC C A 
TTTACAAAGGGCCAT 
TTACAAAGGGCCATC 
\TACAAAGGGCCATCG 
ACAAAGGGCCATCGT 
CAAAGGGCCATCGTT 
AAA^bqGCCATCGTTC 
AAGGGbcATCGTTCA 
AGGGCGABCGTTCAT 
GGGCCATCG^TCATC 
GGCCATCGTTC^TCC 
GCCATCGTTCATCCA 
CCATCGTTCATCCAA 
CATCGTTCATCCAAG 
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t ATCGTTCATCCAAGG 
VrCGTTCATCCAAGGC 

sgttcatccaaggct 
gWcatccaaggctg 
5 ttc&tccaaggctgt 
tcat^caaggctgtt 
catccKaggctgtta 
atccaaggctgttac 
tccaaggotgttacc 
10 ccaaggctottacca 

CAAGGCTGTTkCCAT 
AAGGCTGTTACGATT 
AGGCTGTTACCAmT 
GGCTGTTACCATTTO 
15 GCTGTTACCATTTTAV 
C T GT T AC CAT T TT AA 
TGTTACCATTTTAAC 
GTTACCATTTTAACG 
TTACCATTTTAACGC 
. 20 TACCATTTTAACGCT 
ACCATTTTAACGCTG 
CCATTTTAACGCTGC 
CATTTTAACGCTGCC 
ATTTTAACGCTGCCT 
25 TTTTAACGCTGCCTA 
TTTAACGCTGCCTAA 
TTAACGCTGCCTAAT 
TAACGCTGCCTAATT 
AACGCTGCCTAATTT 
30 ACGCTGCCTAATTTT 
CGCTGCCTAATTTTG 
GCTGCCTAATTTTGC 
CTGCCTAATTTTGCC 
TGCCTAATTTTGCCA 
35 GCCTAATTTTGCCAA 
CCTAATTTTGCCAAA 
CTAATTTTGCCAAAA 
TAATTTTGCCAAAAT 
AATTTTGCCAAAATC 
40 ATTTTGCCAAAATCC 
TTTTGCCAAAATCCT 
TTTGCCAAAATCCTG 
TTGCCAAAATCCTGA 
TGCCAAAATCCTGAA 



GCCAAAATCCTGAAC 
CCAAAATCCTGAACT 
CAAAATCCTGAACTT 
AAAATCCTGAACTTT 
AAATCCTGAACTTTC 
AATCCTGAACTTTCT 
ATCCTGAACTTTCTC 
TCCTGAACTTTCTCC 
CCTGAACTTTCTCCC 
CTGAACTTTCTCCCT 
TGAACTTTCTCCCTC 
GAACTTTCTCCCTCA 
AACTTTCTCCCTCAT 
ACTTTCTCCCTCATC 
CTTTCTCCCTCATCG 
TTTCTCCCTCATCGG 
TTCTCCCTCATCGGC 
TCTCCCTCATCGGCC 
. CTCCCTCATCGGCCC 
\cCCTCATCGGCCCG 
CXSCTCATCGGCCCGG 
CCTCATCGGCCCGGC 
CTCATCGGCCCGGCG 
TCATOSGCCCGGCGC 
CATCGGCCCGGCGCT 
ATCGGCCC^GCGCTG 
TCGGCCCGGOGCTGA 

cggcccggcgctgat 
ggcccggcgctgXtt 

GCCCGGCGCTGATTC 

CCCGGCGCTGATTCC\ 

CCGGCGCTGATTCCT 

CGGCGCTGATTCCTC 

GGCGCTGATTCCTCG 

GCGCTGATTCCTCGT 

CGCTGATTCCTCGTG 

GCTGATTCCTCGTGT 

CTGATTCCTCGTGTC 

TGATTCCTCGTGTCC 

GATTCCTCGTGTCCG 

ATTCCTCGTGTCCGG 

TTCCTCGTGTCCGGA 

TCCTCGTGTCCGGAG 

CCTCGTGTCCGGAGG 



CTCGTGTCCGGAGGC 
TCGTGTCCGGAGGCA 
CGTGTCCGGAGGCAT 
GTGTCCGGAGGCATG 
TGTCCGGAGGCATGG 
GTCCGGAGGCATGGG 
TCCGGAGGCATGGGT 
CCGGAGGCATGGGTG 
CGGAGGCATGGGTGA 
GGAGGCATGGGTGAG 
GAGGCATGGGTGAGC 
AGGCATGGGTGAGCA 
GGCATGGGTGAGCAT 
GCATGGGTGAGCATG 
CATGGGTGAGCATGG 
ATGGGTGAGCATGGC 
TGGGTGAGCATGGCA 
GGGTGAGCATGGCAG 
GGTGAGCATGGCAGC 
GTGAGCATGGCAGCT 
TGAGCATGGCAGCTG 
GAGCATGGCAGCTGG 
AGCATGGCAGCTGGT 
GCATGGCAGCTGGTT 
CATGGCAGCTGGTTG 
ATGGCAGCTGGTTGC 
TGGCAGCTGGTTGCT 
GGCAGCTGGTTGCTC 
GCAGCTGGTTGCTCC 
CAGCTGGTTGCTCCA 
AGCTGGTTGCTCCAT 
GCTGGTTGCTCCATT 
CTGGTTGCTCCATTT 
TGGTTGCTCCATTTG 
V GGTTGCTCCATTTGA 
>GTTGCTCCATTTGAG 
TOGCTCCATTTGAGA 
TGCTCCATTTGAGAG 
GCTiSJCATTTGAGAGA 
CTCCATTTGAGAGAC 
TCCATTTGAGAGACA 
C C ATTTG^GAGAC AC 
CATTTGAGAGACACG 
ATTTGAGAGACACGC 
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x TTTGAGAGACACGCT 

Vttgagagacacgctg 
\gagagacacgctgg 
gagagacacgctggc 

5 ag^gacacgctggcg 
gaga^sacgctggcga 
agacaogctggcgac 
gacacgotggcgaca 

ACACGCTGiSCGACAC 
10 CACGCTGGCGACACA 
ACGCTGGCGACXCAC 
CGCTGGCGACACACT 
GCTGGCGACACACTC 
CTGGCGACACACTCC\ 
15 TGGCGACACACTCCG 
GGCGACACACTCCGT 
GCGACACACTCCGTC 
CGACACACTCCGTCC 
GACACACTCCGTCCA 
20 ACACACTCCGTCCAT 
CACACTCCGTCCATC 
ACACTCCGTCCATCC 
CACTCCGTCCATCCG 
ACTCCGTCCATCCGA 
25 CTCCGTCCATCCGAC 
TCCGTCCATCCGACT 
CCGTCCATCCGACTG 
CGTCCATCCGACTGC 
GTCCATCCGACTGCC 
30 TCCATCCGACTGCCC 
CCATCCGACTGCCCC 
CATCCGACTGCCCCT 
ATCCGACTGCCCCTG 
TCCGACTGCCCCTGC 
35 CCGACTGCCCCTGCT 
CGACTGCCCCTGCTG 
GACTGCCCCTGCTGT 
ACTGCCCCTGCTGTG 
CTGCCCCTGCTGTGC 
40 TGCCCCTGCTGTGCT 
GCCCCTGCTGTGCTG 
CCCCTGCTGTGCTGC 
CCCTGCTGTGCTGCT 
CCTGCTGTGCTGCTC 



CTGCTGTGCTGCTCA 
TGCTGTGCTGCTCAA 
GCTGTGCTGCTCAAG 
CTGTGCTGCTCAAGG 
TGTGCTGCTCAAGGC 
GTGCTGCTCAAGGCC 
TGCTGCTCAAGGCCA 
GCTGCTCAAGGCCAC 
CTGCTCAAGGCCACA 
TGCTCAAGGCCACAG 
GCTCAAGGCCACAGG 
CTCAAGGCCACAGGC 
TCAAGGCCACAGGCA 
CAAGGCCACAGGCAC 
AAGGCCACAGGCACA 
AGGCCACAGGCACAC 
GGC C AC AGGC AC AC A 
SGCCACAGGCACACAG 
OCACAGGCACACAGG 
CACAGGCACACAGGT 
ACA^GCACACAGGTC 
CAGGGACACAGGTCT 
AGGCACACAGGTCTC 
GGCACACAGGTCTCA 
GCACACAG&TCTCAT 
CACACAGGTGTCATT 
ACACAGGTCTOATTG 
CACAGGTCTCATOGC 

acaggtctcattg^t 
caggtctcattgctV 

AGGTCTCATTGCTTC 

GGTCTCATTGCTTCT 

GTCTCATTGCTTCTG 

TCTCATTGCTTCTGA 

CTCATTGCTTCTGAC 

TCATTGCTTCTGACT 

CATTGCTTCTGACTA 

ATTGCTTCTGACTAG 

TTGCTTCTGACTAGA 

TGCTTCTGACTAGAT 

GCTTCTGACTAGATT 

CTTCTGACTAGATTA 

TTCTGACTAGATTAT 

TCTGACTAGATTATT 



CTGACTAGATTATTA 
TGACTAGATTATTAT 
G AC TAG AT TAT TAT T 
AC TAG AT TAT TAT T T 
C TAG AT TAT TAT T T G 
TAGATTATTATTTGG 
AGATTATTATTTGGG 
GATTATTATTTGGGG 
ATTATTATTTGGGGG 
TTATTATTTGGGGGA 
TATTATTTGGGGGAA 
ATTATTTGGGGGAAC 
TTATTTGGGGGAACT 
TATTTGGGGGAACTG 
ATTTGGGGGAACTGG 
TTTGGGGGAACTGGA 
TTGGGGGAACTGGAC 
TGGGGGAACTGGACA 
GGGGGAAC TGGAC AC 
GGGGAACTGGACACA 
GGG AAC TGGAC AC AA 
GGAACTGGACACAAT 
GAACTGGACACAATA 
AACTGGACACAATAG 
ACTGGACACAATAGG 
CTGGACACAATAGGT 
TGGACACAATAGGTC 
GGACACAATAGGTCT 
GACACAATAGGTCTT 
ACACAATAGGTCTTT 
CACAATAGGTCTTTC 
ACAATAGGTCTTTCT 
CAATAGGTCTTTCTC 
, AATAGGTCTTTCTCT 
^ATAGGTCTTTCTCTC 
mGGTCTTTCTCTCA 
AG&TCTTTCTCTCAG 
GGTGTTTCTCTCAGT 
GTCT^TCTCTCAGTG 
TCTTT(STCTCAGTGA 

c tttctVtcagtgaa 
tttctctVagtgaag 
ttctctca&tgaagg 

TCTCTCAGTlSAAGGT 
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CTCTCAGTGAAGGTG 
TOTCAGTGAAGGTGG 
CTOAGTGAAGGTGGG 
TCAfflTGAAGGTGGGG 
5 CAGTGAAGGTGGGGA 
AGTGAAGGTGGGGAG 
GTGAAGGTGGGGAGA 
TGAAGQTTGGGGAGAA 
GAAGGTffiGGGAGAAG 
10 AAGGTGGfeGAGAAGC 

ag g t ggggag aag c t 
ggtggggagaagctg 
gtggggagaagctga 
tggggagaagVtgaa 

15 GGGGAGAAGCTfeAAC 

gggagaagctgaacc 
ggagaagctgaa&cg 
gagaagctgaaccc 
agaagctgaaccgc 

20 



EXAMPLE 9 



Sub-confluent HaCaT cells were treated as described above wi ^ s P^°ig^ 0 /5g th )^ e 
oligonucleotides IGFR.AS (antisense: S'-ATCTCTCCGCTTCCTTTC-J^^^^^; ref 
13) and IGFR.S (sense control: 5 '-GAA AGGA AGCGGAGAGAT-3 ' ;"(^466^44^t ref 13) 
25 IGF-I binding to the cell monolayers was then measured as 125 I-IGF-L 



EXAMPLE 10 
The results of this experiment are shown in Figures 7 and 8. 



30 HaCaT cells were initially plated in DMEM with 10% v/v serum, then AS oligo experiments 

were performed in complete "Keratinocyte-SFM" (Gibco) to exclude the influence of 

exogenous IGFBPs. Oligos were synthesised as phosphorothioate (nuclease-resistant) 

derivatives (Bresatec, South Australia) and were as N follows: antisense: AS2, 5'- 

(sExrrpo A/0.*/) 

GCGCCCGCTGCATGACGCCTGCAAC-S^IGFBP-S start.codon); controls: AS2NS, 5'- 
35 CGGAGATGCCGC ATGCC AGCGC AGG-3 'A AS4 f 
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5 ' - AGGCGGCTGACGGC ACT A-3 AS4NS, 5 ' -GACAGCGTCGGAGCGATC-3 , 

Csecrx:^ ajojo) 

IGFRAS, 5'-ATCTCTCCGCTTCCTTTC-3 '* < 

IGFRS, 5 '-GA AAGGAAGCGGAGAGAT-3 . Oligos to IGFBP-3 were based on the 
published sequence of Spratt et al [12]. AS oligos were added to HaCaT monolayers in 

5 0.5ml medium in 24-well plates at the concentrations and addition frequencies indicated. 
IGFBP-3 measured in cell-conditioned medium using a dot-blot assay, adapted from the 
Western ligand blot method of Hossenlopp et al [1 1] , in which 100/d of conditioned medium 
was applied to nitrocellulose filters with a vacuum dot-blot apparatus. After drying the 
membranes at 37°C, relative amounts of IGFBP are determined by l25 I-IGF-I-binding, 

10 autoradiography and computerised imaging densitometry. Triplicate wells (except in Figure 
7, where duplicate wells were measured as shown) were analysed and corrected for changes 
in cell number per well. Relative cell number per well was determined using an amido black 
dye method, developed specifically for cultured monolayers of HaCaT cells [14]. Cell 
numbers differed by less than 10% after treatment. For oligos to the IGF receptor, receptor 

15 quantitation in intact HaCaT monolayers was by overnight incubation with 125 I-IGF-I 
(30,000cpm/well) at 4°C. 

EXAMPLE 11 r^AddKonJl 

Experiments involving ribozymes are generally conducted as described ir ^ntornaitona t-Patent 
20 Application No. WO 89/05852 and in Haselhoff and Gerlach [8] . Ribozymes are constructed 
with a hybridising region which is complementary in nucleotide sequence to at least part of 
a target RNA which, in this case, encodes IGFBP-2. Activity of ribozymes is measurable on, 
for example, Northern blots or using animal models such as in the nude mouse model (15; 
16) or the "flaky skin" mouse model (17; 18). 

25 

EXAMPLE 12 

The methods described in Example 11 are used for the screening of ribozymes which inhibit 
IGFBP-3 production. The activity of the ribozymes is determined as in Example 1 1 . 
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EXAMPLE 13 

The methods described in Example 1 1 are used for the screening of ribozymes which inhibit 
IGF-1 production. The activity of the ribozymes is determined as in Example 11. 

5 EXAMPLE 14 

The methods described in Example 1 1 are used for the screening of ribozymes which inhibit 
IGF-1 production. The activity of the ribozymes is determined as in Example 11. 

EXAMPLE 15 

10 Twenty-one antisense oligonucleotides targeted to mRNA sequences enducing the IGF-1 
receptor, and four random oligonucleotides were synthesized. The antisense oligonucleotides 
are C5-propynyl-dU, dC 15mer phosphorothioate oligodeoxyribonucleotides. In these 
oligonucleotides, a phosphorothioate backbone replaces the phosphodiester backbone of 
naturally occurring DNA. The positions of the 21 sequence specific antisense 

15 oligonucleotides relative to the IGF-1 receptor mRNA structure are shown in Figure 9. 

EXAMPLE 16 

Experiments were performed to determine the uptake of the antisense oligonucleotides of 
Example 15 into keratinocytes. Cells of the differentiated human keratinocyte cell line, 

20 HaCaT, were incubated for 24 hours in Dulbecco's Modified Eagle Medium (DMEM) 
supplemented with 10% (w/v) fetal calf serum (FCS) containing fluorescently labelled 
oligonucleotide (R451, a randomized sequence oligonucleotide, 30nM) and cytofectin GSV 
(2Mg/ml, Glen Research, 44901 Falcon Place, Sterling, VA 20166, Cat. No. 70-3815-78). 
Cells were then transferred to oligonucleotide-free medium and fluorescence microcopy and 

25 phase contrast images of the cells were obtained. Figure 10 shows fluorescence microscopy 
(Panel A) and phase contrast (Panel B) images of uptake of fluorescently labelled 
oligonucleotide in the majority of cells in a HaCaT monolayer. The degree of uptake 
obtained with the cationic lipid cytofectin was far greater than the uptake obtained with the 
next best lipid tried, Tfx-50. 
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A further experiment was performed to assess the uptake and toxicity associated with the use 
of cytofectin GSV over five days. Confluent HaCaT keratinocytes were incubated in DMEM 
containing fluorescently labelled oligonucleotide R451 (30nM or 100 nM) plus cytofectin 
GSV (2Mg/ml or 5/;g/ml) over 120 hours, viewed by fluorescence microscopy, tryptan blue 
5 stained, and counted. The graphs in Figure 11 depict uptake (Panel A) and toxicity (Panel 
B). The proportion of cells containing oligonucleotide remained high over the 120 hour 
period. The combination of 30 nM oligonucleotide and 2Mg/ml GSV provided optimal uptake 
and minimal toxicity. 



10 EXAMPLE 17 

The twenty-one oligonucleotides of Example 15 were then screened for their ability to inhibit 
IGF-I receptor mRNA levels in HaCaT cells, in accordance with the teachings herein. 
HaCaT cells were grown to 90% confluence in DMEM supplemented with 10% (v/v) FCS. 
Antisense oligonucleotides (30nM) were completed with cytofectin GSV (2^g/ml) and added 

15 jet-^ceUs in the presence of serum. HaCaT keratinocytes were treated with the 
oligonucleotide/GSV complexes or randomized sequence oligonucleotides (R451, R766), 
liposome alone (GSV), or were left untreated (UT). Duplicate treatments were performed. 
Repeat additions of the oligonucleotides/GSV complex were performed at 24, 48 and 76 
hours following the first addition. Total RNA was isolated as per the RNAzolB protocol 

20 (Biotecx Laboratories, Inc. 6023 South Loop East, Houston, TX 77033) 96 hours following 
the first addition. 

IGF-I receptor mRNA and glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA 
levels were simultaneously determined by a ribonuclease (RNase) protection assay. The 
25 RNase Protection Assay kit, in vitro transcription kit, and IGF-I receptor and GAPDH DNA 
templates were obtained from Ambion, Inc. (2130 Woodward St., Houston, TX 78744). The 
amount of IGF-I receptor mRNA in any given sample was expressed as the amount of IGF-I 
receptor mRNA relative to the amount of GAPDH mRNA. Each oligonucleotide was tested 
in at least two separate experiments. 
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Figure 12 depicts representative results of the screening process. Panel A shows an 
electrophoretic analysis of IGF-I receptor and GAPDH mRNA fragments after RNase 
protection. Molecular weight markers are shown on the right hand side. The full-length 
probe is shown on the left hand side; G-probe indicates the IGF-I receptor probe. GAPDH 
5 protected fragments (G) are seen at 316 bases and IGF-I protected fragments (I) are seen at 
276 bases. Exhibit E, Panel B provides a graph indicating the relative level of IGF-I receptor 
mRNA following each treatment. 

The results obtaining from the above screening assays are summarized in Figure 13. The 
1 0 graph depicts the relative level of IGF-I receptor mRNA after treatment with oligonucleotides 
complementary to the human IGF-I receptor mRNA (26-86), four randomized sequence 
oligonucleotides (Rl, R4, R7, R9), liposome alone (GSV), or no treatment (UT). Asterisks 
indicate a significant different in relative IGF-I receptor mRNA as compared to GSV treated 
cells (n=4-10, p<0.05). 

15 

As demonstrated in Figure 13, treatment with eighteen of the twenty-one oligonucleotides 
resulted in a significant different in levels of IGF-I receptor mRNA relative to GSV treated 
cells. Three of the antisense oligonucleotides tested in the screening assay reduce IGF-I 
receptor mRNA to less than 35% of GSV-treated cells. These antisense oligonucleotides have 
20 the following sequences, presented in the 5' to 3' direction: 

#27 UCCGGAGCCAGACUlA CSEttbNO. /«) 
#64 CACAGUUGCUGCAAC^ CSBCTXb A/0. / 2>) 
#78 UCUCCGCUUCCUUUG* (s£Cr&#6.w) 

25 

As further demonstrated in Figure 13, six of the antisense oligonucleotides tested in the 
screening assay reduce IGF-I receptor mRNA to between 35 and 50% of GSV-treated cells. 
These antisense oligonucleotides have the following sequences, presented in the 5' to 3' 
direction: 
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#28 AGCCCCCACAGCGAoKs^^ 
#32 GCCUUGGAGAUGAGC* Cs&tfXZ> A/0 ./ 1) 
#40 UAACAGAGGUCAGC^ (fi&Cfr!* M-fl) 
#42 GGAUCAGGGACCAGU^ CS E^TXD M>./ ?) 
5 #46CGGCAAGCUACACAGACSECr3r&A/0./9) 
#50 GGCAGGCAGGCACAC A C^^Xb A^O- 

EXAMPLE 19 

Another experiment was performed demonstrating that antisense oligonucleotides targeted to 

10 genetic sequences encoding the IGF0I receptor and that reduce IGF-I receptor mRNA levels 
also inhibit the IGF-I receptor level on the surface of the treated cultured keratinocytes. 
HaCaT cells were grown to confluence in 24-well plates in DMEM containing 10% (v/v) 
FCS. Oligodeoxynucleotide and cytofectin GSV were mixed together in serum-free DMEM, 
and incubated at room temperature for 10 minutes before being diluted ten-fold in medium 

15 and placed on the cells. Cells were incubated for 72 hours with 30nM random sequence or 
antisense oligonucleotide and 2^m/ml GSV, or with GSV alone in DMEM containing 10% 
(v/v) FCS with solutions replaced every 24 hours. This was followed by incubation with 
oligonucleotide/GSV in serum-free DMEM for 48 hours. All incubations were performed 
at 37°C. Cells were washed twice with 1ml cold PBS. Serum-free DMEM containing 10' 

20 i°M l25 MGF-I was added with or without the IGF-I analogue, des (1-3) IGF-I, at 10 U M to 10' 
7 M. Cells were incubated at 4°C for 17 hours with gentle shaking, then washed three times 
with 1ml cold PBS and lysed in 250^1 0.5M NaOH/0.1% (v/v) Triton X-100 at room 
temperature for 4 hours. Specific binding of the solubilised cell extract was measured using 
a gamma counter. As shown in Figure 14, treatment of HaCaT keratinocytes with 

25 oligonucleotide reduced cell surface IGF-I receptor levels to 30% of levels in untreated 
keratinocytes or in keratinocytes treated with liposome alone or a random oligonucleotide, 
R766. As shown in Figure 15, treatment with oligonucleotide #27 also significantly reduced 
cell surface IGF-I receptor levels relative to untreated keratinocytes or treatment with 
liposome alone or random nucleotide R451. As demonstrated in Example 17, 
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oligonucleotides #64 and #27 reduce IGF-I receptor mRNA levels in cultured keratinocytes 
to less than 35% of GSV-treated cells. Accordingly, the ability of an oligonucleotide to 
reduce IGF-I receptor mRNA levels in correlated with its ability to reduce cell surface IGF-I 
receptor levels. 

5 

The forgoing Examples demonstrate that antisense oligonucleotides targeted to the IGF-I 
receptor can be delivered to human keratinocytes in vitro, can inhibit IGF-I receptor mRNA 
levels in human keratinocytes in vitro, and that inhibition of mRNA levels is correlated with 
reduction of cell surface IGF-I receptor levels. 

10 

EXAMPLE 19 

Further experiments demonstrated the efficacy of antisense oligonucleotides targeted tot he 
IGF-I receptor in an in vivo model of psoriasis. An animal model of psoriasis is the human 
psoriatic skin xenograft model. The skin used in this model contains the true disease state. 
1 5 In this model, reduction in epidermal thickness of psoriatic grafts in response to treatment is 
positively correlated with efficacy of treatment. Both normal and psoriatic human skin were 

into y ■ i i m ( ItQ m id iii.irrorrlnnrrwhh 1 ! thymic (nude) mice in accordance with 

^ the methods of Baker et al (1992) Brit. J. Dermatol. 126:105 and Nanney et al (1992) J. 

Invest. Dermatol, 92:296. Successful grafting was achieved, as demonstrated in Figure 16, 
20 which shows hemotoxylin and eosin (H&E) stained sections of a 49-day old psoriatic human 
skin graft (Panel B) compared to the histology of the skin graft prior to grafting (Panel A). 
The histological features of psoriasis present in the pregraft section (e.g., parakeratosis, 
acanthosis and pronounced rete ridges) are present in the grafts more than seven weeks post 
grafting. 

25 

Using the model, oligonucleotide uptake was measured in epidermal keratinocytes in vivo 
after intradermal injection. Fluorescently labelled oligonucleotide (R451, 50^1, 
injection) was intradermally injected into psoriatic and normal skin grafts on a thymic mice. 
Live confocal microscopy and fluorescence microscopy of fixed sections was then employed. 
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Using both techniques, oligonucleotide was found to localize in the nucleus of over 90% of 
basal keratinocytes. Figure 17 shows the nuclear localization of oligonucleotide in psoriatic 
skin cells using conventional fluorescence microscopy of a graft that was removed and 
sectioned after 24 hours. 

After establishing oligonucleotide uptake in the in vivo model, a small number of pilots 
experiments were performed to determine a schedule for treatment of^gcatcd mice with 
antisense oligonucleotides targeted to genetic sequences encoding the IGF-I receptor. The 
treatment schedule was finalized as follows: 
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Graft Number 


Treatment 


Volume 
Injection 


ODN 

Pnnrpntratinn 


Duration of 
Trpatmf* nt 


1-3 


Vehicle (PBS) 


5(V1 




20 days 


4-6 


RandomODN#R451 


50/^1 


10/zM 


20 days 


7-9 


ODN#27 


50/^1 


10/2M 


20 days 


10-12 


ODN#74 


50/^1 


lO^uM 


20 days 


13-15 


ODN#50 


50/^1 


IO/2M 


20 days 



As determined above, oligonucleotide #27 (ODN #27) reduced IGF-I receptor mRNA in 
10 vitro to less than 35% of GSV-treated cells. Oligonucleotide #50 (ODN#50) reduced IGF- 
I receptor mRNA in vitro to between 35 and 50% of GSV-treated cells. Oligonucleotide 
#74 (ODN #74) was not inhibitory to IGF-I receptor mRNA in vitro. In the in vivo 
model, each mouse received two grafts. Random oligonucleotide or vehicle was injected 
intradermal^ in one graft and acted as a control. The second graft was injected with the 
15 targeted oligonucleotide. Each graft received an injection every second day for the 
duration of the treatment. 

Histology of representative grafts from each treatment type are shown in Figures 18(a)- 
(d) and 19(a) - (d). Each sheet shows three images of H&E stained sections: the pregraft 
20 histology, the control treated graft, and the targeted oligonucleotide treated graft. Figures 
18(a)-(d) are shown at lOOx magnification; figures 19(a)-(d) are shown at 400x 
magnification. The total cross sectional area of epidermis of each graft was assessed 
using MCID analysis software. The pooled results from all of the treated grafts are 
shown in Figure 20. 

25 

As shown in Figures 18(a)-(d) and 19(a)-(d), the vehicle-treated (control) grafts were 
marginally thinner than thepregraft sections. The degree of regression in these 
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experiments (ie., less than 10%) is not significant. A similar amount of marginal thinning 
of epidermis compared to pregraft also occurred in pilot experiments in which psoriatic 
grafts were not injected, ancjJt^iuTt is unlikely that the vehicle itself has any effect. 
Histological features of psoriasis present in skin samples prior to grafting (clubbing of rete 
5 ridges, parakeratosis, acanthosis) were present in these grafts. 

The random oliognucleotide treated grafts varied in epidermal thickness after 20 days of 
treatment. Grafts were either a similar thickness to the pregraft histology, or marginally 
thinner. Random oligonucleotide treated grafts were in each case significantly thicker 
10 than their targeted oligonucleotide treated pairs. 

As shown in Figure 20, the targeted oligonucleotide treated grafts were significantly 
thinner than the pregraft sections and showed less parakeratosis and clubbing of rete 
ridges. Antisense oligonucleotides which were effective at reducing IGF-I receptor 
15 mRNA levels in vitro (#27 and #50) produced greatere epidermal thinning than an 
oligonucleotide which was not inhibitory to IGF-I receptor mRNA in vitro (#74). 
Accordingly, there is a direct correlation between the ability of an oligonucleotide targeted 
to the IGF-I receptor to inhibit IGF-I receptor mRNA levels in vitro and the efficacy of 
the oligonucleotide as an anti-psoriasis agent in an in vivo model. 

20 

EXAMPLE 20 

Another experiment demonstrated that treatment of psoriatic grafts with an oligonucleotide 
targeted to a genetic sequence encoding the IGF-I receptor results in inhibition of 
proliferation. Pregrafts from psoriatic patients, control grafts treated with R4541, and 
25 grafts treated with oligonucleotide #27 were obtained as described in Example 19. An 
antibody to the cell cycle-specific nuclear antigen Ki67 was used to 
immunohistochemically detect actively dividing cells ancj^er^ assess proliferation. The 
ccKi67 antibody (DAKO, Glostrup, Denmark) recognizes the Ki67 antigen transiently 
expressed in nuclei of proliferating cells during late G„ S, M and G 2 phases of the cycle 
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and.tftfu provides a marker for proliferation. Pregraft and graft sections were 
immunohistochemically processed by standard methods using ccKi67 (according to the 
manufacturer's instructions), peroxidase-conjugated anti-rabbit second stage antibody, and 
a chromogenic peroxidase substrate. 

5 

The results of this experiment are presented in Figure 21 as immunohistochemical sections 
at lOOx magnification. The top panel of Figure 21 depicts a pregraft section obtained 
from a psoriatic patient. The epidermis is thicker than normal and nucleic are evident in 
the stratum corneum. Ki67 positive cells, appearing as brown dots, are evidence in the 

10 basal and suprabasal layers, and indicate actively proliferating cells. The control (R450- 
treated) graft in the bottom panel of Figure 21 also exhibits evidence of proliferation, 
including parakeratosis and Ki67 -positive cells appearing as brown-staining nuclei. The 
center panel of Figure 21 exhibits the oligonucleotide #27-treated graft. This graft 
exhibits significantly reduced proliferation as evidenced by normal (thin) epidermis, lack 

15 of invaginations, and substantial loss of Ki67-positive cells. 

These results indicate that treatment of human psoriatic grafts with an oligonucleotide 
targeted to mRN A encoding the IGF-I receptor results in inhibition of epidermal 
proliferation. 

20 

EXAMPLE 21 

Topical formulations of complexes of oligonucleotides with cytofectin GSV in aqueous or 
methylcellulose gel formulations were prepared and assessed foruptake of the 
oligonucleotide by keratinocytes in vivo. The topical formulations contained 
25 oligonucleotides complexed with cytofectin GSV in an aqueous solution or methylcellulose 
carrier, as taught herein. With both aqueous and methylcellulose gel formulations, 
locatlization of oligonucleotide R451 to nuclei and cytoplasm of keratinocytes in normal 
human skin grafts on mice mice was observed. Figure 22 shows an image from confocal 
microscopy demonstrating oligonucleotide locatlization in the nuclei and cytoplasm of 
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keratinocytes in normal human skin grafts after topical application of fluroescently labeled 
oligonucleotide (10^M R451) complexed with cytofectin GSV (lO^g/ml). Figure 23 
shows an image from confocal microscopy demonstrating that topical application of the 
same oligonucleotide/GSV concentrations in a 3% (w/v) methylcellulose gel produced 
5 similar uptake in the target keratinocyte population. Using an aqueous formulation of 
oligonucleotide/GSV complexes, penetration of oligonucleotide into the viable epidermis 
was observed, whereas application of formulations of oliognucleotide complexed with 
other cationic lipids resulted in localization of oligonucleotide in the stratum corneum. 

10 EXAMPLE 22 

Thirteen antisense oligonucleotides targeted to IGFBP-3 were synthesized- The antisense 
oligonucleotides are C5-propynyl-dU, Dcl5 mer phosphorothioate 
oligodeoxyribonucleotides. Figure 24 attached hereto is a schematic diagram indicating 
the position of the thirteen oligonucleotides relative to the IGFBP-3 mRNA structure. 

15 

These oligonucleotides were screened for their ability to inhibit IGFBP-3 mRNA levels of 
HaCaT cells in accordance with the teachings herein. HaCaT cells were grown to 90% 
confluence in DMEM supplemented with 10% (v/v) FCS, then placed in complete 
keratinocyte serum free medium (KSFM, Gibco), which has a defined amount of EGF, for 

20 24 hours. Oligonucleotides (30nM or lOOnM) were complexed with GSV cytofectin 
(2/ug/ml) and added to cells in complete KSFM to allow oligonucleotides to enter the 
nucleus before removal of EGF. Repeat additions were performed at three hours (in 
serum free DMEM, which releases the EGF inhibition of IGFBP-3 mRNA) and again 
after another 24 hours. HaCaT cells were also treated with randomized sequence 

25 oligonucleotides (R121, R451, R766 and R961), liposome alone (GSV) or were left 
untreated (UT). Total RNA was isolated as described in Example 17, 24 hours after the 
last treatment. Total RNA (15^g) was analyzed by Northern analysis and 
phosphoroimager quantitation for IGFBP-3 and GADPH mRNA. IGFBP-3 mRNA is 
expressed as the amount of IGFBP-3 mRNA relative to the amount of GAPDH mRNA. 
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Figures 25(a)-(d) provide graphs which depict results in this screening process. In these 
graphs, Rl and R12 refer to R121; R4, R4(0) and R45 rfer to R451; R7, R7(0) and R76 
refer to R766; and R9 and R96 refer to R961. The values were standardized to GSV- 
treated cells, and data was pooled and statistically analyzed by ANOVA followed by 
5 Domet's test to compare each treatment to GSV-treated cells. The pooled data are 
presented as a bar graph in Figure 26. As demonstrated, at a concentration of 30nM, 
treatment of HaCaT cells with 8 of the 12 targeted oligonucleotides tested resulted in a 
statistically significant reduction in levels of IGFBP-3 mRNA relative to GSV-treated 
cells. At a concentration of lOOnM, treatment with 9 fo the 13 targeted oligonucleotides 
10 tested resulted in a statistically significant reduction in levels of IGFBP-3 mRNA relative 
to GSV-treated cells. 

These experiments demonstrate that antisense oligonucleotides targeted to genetic 
sequences encoding IGFBP-3 can inhibit IGFBP-3 mRNA levels in human keratinocytes 
15 in vitro. 

EXAMPLE 23 

IGF-I receptor is a potent mitotic signalling molecule for keratinocytes and the human 
receptor elicits separate intracellular signals that prevent apoptosis (19). It is proposed in 
20 accordance with the present invention that inactivation of IGF-I receptors in epidermal 
keratinocytes will achieve three important outcomes in subsequent UV treatment of 
lesions: 

(i) Acute epidermal hyperplasia following UV has been suggested to increase the risk 
25 of keratinocyte carcinogenic transformation (22). By reducing IGF-I receptor 

expression in the epidermis, the incidence of epidermal hyperplasia following UV 
exposure is likely to be reduced leading to an overall acceleration in normalization 
of the lesion and reduced carcinogenic risk. 
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(ii) Inhibition of anti-apoptotic action of IGF-I receptor will enhance the reversal of 
epidermal thickening and accelerate normalization of differentiation. Topical or 
injected IGF-I receptor antisense as adjunctive treatment will increase apoptosis in 
the epidermal layer thereby enhancing the reduction in acanthosis observed in UV 

5 treatments. 

(iii) Survival of keratinocytes, ie. those which evade apoptosis is likely to occur when 
cells have damaged DNA. Such mutations may be in the tumor suppressor region. 
Consequently, the use of antisense therapy will result in less frequent selection of 

10 mutated keratinocytes and therefore reduced incidence of basal cell carcinomas and 

squamous. 

Accordingly, antisense therapy, especially against IGF-I-receptor is useful in combination 
with UV therapy in the treatment of epidermal hyperplasia. 

15 

EXAMPLE 24 

HaCaT cells were treated with antisense oligonucleotides directed to IGF-I receptor 
mRNA. Levels of IGF-I receptor mRNA were then monitored. In essence, confluent 
HaCaT cells were treated every 24 hours for four days with 2 Mg/ml GSV lipid alone 

20 (GSV) or complexed with 30 nM IGF-I receptor specific oligonucleotides (#26 to #86) or 
random sequence oligonucleotides (R121, R451 and R766). Figure 27(a) is a photographic 
representation showing representative RNase protection assay gel showing IGF-I receptor 
(IGFR) and GAPDH mRNA in untreated or treated HaCaT cells. Figure 27(b) is a 
densitometric quantification of IGF-I receptor mRNA in a HaCaT cells following 

25 treatment with IGF-I receptor specific oligonucleotides (solid black) random sequence 
oligonucleotides (horizontal striped bar) or GSV alone (shaded bar) compared to untreated 
cells (UT, vertical striped bar). 

EXAMPLE 25 
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In this example, reduction in total cellular IGF-I receptor protein was monitored following 
antisense oligonucleotide treatment. Confluence HaCaT cells were treated with 24 hours 
for 4 days with 2 jug/ml GSV lipid alone (GSV) or complexed with 30 nM IGF-I receptor 
specific AONS (#27, #50 and #64) or the random sequence oligonucleotide, R451. Total 
5 cellular protein was isolated and analysed for IGF-I receptor by SDS PAGE followed by 
western blotting with antibody specific for the human IGF-I receptor. Figure 28(a) shows 
duplicate treated cellular extracts following the IGF-I receptor at the predicted size of 110 
kD. Figure 28(b) is a densitometry quantification of IGF-I receptor protein. 

10 EXAMPLE 26 

The reduction in IGF-I receptor numbers was determined on the keratinocyte cell surface 
after antisense oligonucleotide treatment. HaCaT cells were tranfected with IGF-I receptor 
specific AONs #27, #50, #64, a random sequence oligonucleotides (R451) or following 
treatment with GSV a lipid alone every 24 hours for 4 days. Competition binding assays 
15 using l25 MGF-I and the receptor-specific analogue, des(l-3)IGF-I were performed. 
Results are shown in Figure 29. 

EXAMPLE 27 

In this example, the apoptotic protecting effects of IGF-I receptor on keratinocyte cells 
20 was tested by following the reduction in keratino cell numbers following antisense 

oligonucleotide treatment. HaCaT cells, initially at 40% confluence, were transfected with 
the IGF-I receptor specific AON #64, control sequences R451 and 6414 or treated with 
GSV a lipid alone every 24 hours for 2 days. The cell number was measured in culture 
wells using a dye binding assay. The results are presented in Figure 30. The results 
25 clearly confirm that the IGF-I receptor exhibits an anti-apoptotic effect. By reducing IGF-I 
receptor levels using antisense oligonucleotide treatment, the anti-apoptotic effect is 
interrupted and apoptosis results in the reduction in keratinocyte cell number. Results are 
shown in Figure 30. 
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EXAMPLE 28 

This example shows a reversal of epidermal hyperplasia in psoriatic human skin grafts on 
nude mice following intradermal injection with antisense oligonucleotides. Grafted 
psoriasis lesions were injected with IGF-I receptor specific AONs, a random sequence 

5 oligonucleotide in PBS, or with PBS alone, every 2 days for 20 days, then analysed 
histologically. The results are shown in Figure 31. In Figure 31(a), donor A graft treated 
with AON #50 showing epidermal thinning compared with the pregraft and control (PBS) 
treated graft and donor graft treated with AON #27 showing epidermal thinning compared 
with pregraft and control (R451) treated graft. In Figure 31(b), the mean epidermal cross- 

10 sectional area over the full width of grafts is shown as determined by digital image 
analysis. The results show that epidermal hyperplasia is reversed following the 
intradermal injection of antisense oligonucleotides. 

EXAMPLE 29 

15 Figure 32 shows the reversal of epidermal hyperplasia correlating with reduced IGF-I 
receptor mRNA in grafted psoriasis lesions treated with antisense oligonucleotides. Figure 
32(a) shows a psoriasis lesion prior to grafting and after grafting and treatment with IGF-I 
receptor specific oligonucleotide #27 (AON #27) or random sequence (R451) 
immunostained with antibodies to Ki67 to identify proliferating cells. Proliferating cells 

20 are indicated by a dark brown nucleus (arrows). Figure 32(b) shows the same lesion prior 
to grafting and after oligonucleotide treatment as in Figure 32(a) but subjected to in situ 
hybridisation with 35 S-labelled cRNA probe complementary to the human IGF-I receptor 
mRNA. The presence of IGF-I receptor mRNA is indicated by silver grains which are 
almost eliminated in the epidermis of the lesion treated with IGF-I receptor specific 

25 oligonucleotide # 27 (AON #27). This experiment shows that reversal of epidermal 
hyperplasia correlates with reduced IGF-I receptor mRNA in grafted psoriasis lesions 
treated with antisense oligonucleotides. 

EXAMPLE 30 
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Figure 33 treatment with oligonucleotides. HaCaT cell monolayers were grown to 90% 
confluence in DMEM containing 10% fetal calf serum treated every 24 hours for two days 
with 2 Mg/ml GSV lipid alone (GSV) or complexed with 30 nM oligonucleotide. Total 
RNA was isolated and analysed for IGF-I receptor and GAPDH mRNA using a 
5 commercially available ribonuclease protection assay kit. The results show a reduction in 
IGF-I receptor mRNA in the HaCaT keratinocyte cells. 

EXAMPLE 31 

Figure 34 treatment with oligonucleotides. HaCaT cell monolayers were grown to 90% 
10 confluence in DMEM containing 10% fetal calf serum treated every 24 hours for 4 days 
with 2 Mg/ml GSV lipid alone (GSV) or complexed with 30 nM oligonucleotide. Cells 
were lysed in a buffer containing 50 mM HEPES, 150 mM NaCl, 10% v/v glycerol, 1 
v/v Trison X-100 and 100 M g/ml aprotinin on ice for 30 minutes, then 30 peg of lysate was 
loaded onto a denaturing 7% w/v polyacrylamide gel followed by transfer onto an 
15 Immobilon-P membrane. Membranes were then incubated with anti-IGF-I receptor 

antibodies C20 (available from Santa Cruz Biotechnology Inc., Santa Cruz, California) for 
1 hour at room temperature and developed using the Vistra ECF western blotting kit 
(Amersham). The results shown in Figure 34 confirm that IGF-I receptor protein is 
reduced in HaCaT keratinocytes following treatment with oligonucleotides. 

20 

EXAMPLE 32 

This example shows a reduction in HaCaT keratinocyte cell number following treatment 
with oligonucleotides. The results are shown in Figure 35. HaCaT cell monolayers were 
grown at 40% confluence in DMEM containing 10% fetal calf serum treated every 24 
25 hours for 3 days with 2 Mg/ml GSV lipid alone (GSV) or complexed with 15 nM 

oligonucleotide. Cell numbers were then measured every 24 hours using the amido black 
dye binding assay [32]. Results show that HaCaT keratino cells decrease in number 
following treatment with oligonucleotides due to a reduction in the anti-apoptotic effect of 
the IGF-I receptor. 



NY02:269556.1 



:ODMA\PCDOCS\NY02V269556\I - 21/6/ 



- 120- 



Those skilled in the art will appreciate that the invention described herein is susceptible to 
variations and modifications other than those specifically described. It is to be understood 
that the invention includes all such variations and modifications. The invention also 
5 includes all of the steps, features, compositions and compounds referred to or indicated in 
this specification, individually or collectively, and any and all combinations of any two or 
more of said steps or features. 
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